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SURGERY, SCIENCE AND SOCIETY* 
A. W. Oucnrterson, M.D.+ 


PPRESIDENTIAL addrewes before the Society have 
usually not been devoted to scientific subjects, a 
custom not without merit. Moreover, there are cogent 
reasons why once a year the Society should indulge 
at least one speaker on a nonscientific subject, for its 
preoccupation with science and art has left the medi- 
cal profession exposed to the criticism that it has not 
kept pace with the vicissitudes of the social order. 
The profession may be justly proud of its scientific 
achievements, and its most avid critics find no fault 
with these accomplishments. But the application of 
this art and science to society has been severely criti- 
cized in the public press and it is under scrutiny in the 
medical literature. Fortunately, the surgical profes- 
sion is aware that its own house is not in order, al- 
though opinions about what should be done are as far 
apart as the poles. 

When the New England Surgical Society was 
formed, the major problem of American medicine was 
to develop medical science and medical schools. 
Within a generation medical science and institutions 


world-wide recognition and leadership in what . 
medicine. 


has been called the heroic age of American 

Today, the challenge is even greater: the integration 
of medicine with social technology. If this goal is at- 
tained it will mean a new heroic age for modern 
The principle that social and scientific develop- 
ments are interrelated and that both impinge decisive- 
ly on surgery should be a truism. Surgeons, of all 
people, should know that patients cannot be separated 
from their environment, and that as surgeons their 
every act is a reflection of the science of yesterday. 
Surgery, both as an art and as a science, is bound up 
with the social process and with scientific develop- 
ments in other fields. The interrelations of medicine 
and society are intimate and profound. During the 
first half of this century the impact of medicine on 
society has been greater than the impact of society 
on medicine, but before the century is over the bal- 
ance may be restored. Medicine has helped solve 
many social problems and at the same time has cre- 
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Surgeons have played an important part, for, during 
is period, society has come to accept surgery not as 
of last resort but as an essential curative 
decrease in operative mortality and the in- 
ity to cure have stimulated a public de- 
more and better surgery. Surgery has 
the great medical centers to the smaller 
where major radical operations have be- 
commonplace. The most difficult surgical pro- 
ures are now taken for granted as routine, and 
television has brought them into the living room. The 

of surgery is passing. 

In the middle of the last century the advent of 
anesthesia inaugurated a greater use of hospitals, but 
asepsis was not yet perfected and the operative mor- 
tality was high, so in the minds of the public the hos- 
pital was a station on the way to the cemetery. By 
inning of the twentieth century the adoption 
of asepsis had so lowered mortality that the populace 
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American College of Surgeons, in 1918, established 
minimum standards, a requirement that was then met 
by only 89 hospitals in the United States and Canada; 
today, over 3000 hospitals meet these requirements. 
The modern hospital with high standards is now re- 
garded by the public and the medical profession as 
an essential part of the social structure. The entrance 
of the hospital into this strategic position has had a 
profound influence on the practice of surgery and 
the life of the surgeon and has multiplied the socio- 
economic problems of the profession. 
Costs or Mepicat anp Surcicat Care 

Along with the development of the modern hospital 

and the increased confidence of the public in medical 


science has gone a profound change in social phi- 
losophy. “The health of the people is the concern of 


the people,” said Disraeli, and slowly this concept has 


NEW HAVEN, CONNECTICUT 
began to accept hospitals as indispensable agencies of 
gained social good. The development of roentgenology and 
laboratory technics firmly established the hospital as 
the central agency not only in teaching and research 
but also in the care of the patient. With the in- 
creased use of hospitals came greater concern with 
what constituted proper standards for hospitals. The 
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spread until the medical profession in the United 
States is faced with the difficulty of how to provide 
the benefits of modern medical science at a cost the 
public can afford. The rising cost of medical and 
surgical care in the modern hospital has inspired the 
movement to solve the problem. It has long been said 
that the medical profession was unique in that it was 
engaged in activities designed to eliminate itself, but 
now it appears that it is also in danger of pricing itself 
out of business. 

A recent survey indicated that the total charge for 
personal health services and goods in the nation was 
$10,200,000,000, of which $2,000,000,000, or 20 per 
cent, was for hospitals and $800,000,000, or 7.8 per 
cent, was for surgery. Although surgeons were pio- 
neers in participating in Blue Shield plans to help 
reduce the cost of medical care, it is evident that 
even a 25 per cent reduction in surgical c 
would amount to less than 2 per cent of the total bill. 
Obviously, surgeons’ fees cannot be blamed for the 
high cost of medical care. 

The Commission on Financing Hospital Care re- 
ports a rise of 520 per cent in the cost of hospital care 
between 1935 and 1952. Most of this increase was in- 
herent in the socioeconomic changes of the period. 
Payrolls alone increased 719 per cent. Allowing for 
inflation, the increase would have been about 200 per 
cent. On the credit side, during this period, there 
was a striking drop in operative mortality and a 32 
per cent decrease in the length of patient stay. Much 
has been written about this complicated problem, anc 
undoubtedly a good case can be made for the high 
cost of hospital care, but this does not satisfy the pub- 
lic when it pays the bill of more than $2,000,000,000 
per annum. Although the cost may be justified, can 
anything be done to reduce it? 


ADMINISTRATION 


The governing and administration of hospitals have 
undergone radical change, for which the profession 
has been in large part responsible. The American 
College of Surgeons, in its efforts to raise the stand- 
ards of hospitals, recommended that physicians be 
eliminated from the governing boards of hospitals. 
This step was not without reason, but unfortunately 
it has not been an unmixed blessing. The importance 
of the doctor remains, but his influence in the opera- 
tion of hospitals is becoming less and less. He is 
rapidly assuming the status of an employee — a sort 
of technician who accepts the shortcomings and in- 
efficiency of hospital operation as an evil against 
which he is powerless, Authority and responsibility 
go together, and if lay boards and directors assume 
authority, they likewise assume responsibility for 
medical care. Deficiencies in hospital administration 
would not be of such importance if they were not re- 
flected in the rising cost of medica] care and public 
dissatisfaction. Efficiency of operation cannot be at- 
tained without the wholehearted co-operation of the 
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medical staff, which is unlikely to be achieved with- 
out greater participation and responsibility in ad- 
ministrative matters. 

Hospitals have become big business, and the com- 
plexity of the problem made necessary the develop- 
ment of a new profession of hospital administration 
that, by the introduction of modern business methods 
and cost accounting, has enabled the hospitals to de- 
velop a sounder financial structure but at a steadily 
increasing cost to the patients. Much has been 
written to demonstrate that the increased cost of hos- 
pital care is commensurate with the increased cost of 
living, wages and other factors, but sickness has never 
been a popular commodity and it is doubtful if the 
public will believe that it has received its money’s 
worth, 


PERSONNEL AND FACILITIES 


One of the major problems of the hospital admin- 
istrator is to obtain economy and efficiency at the op- 
erating level, which can only be achieved by the 
wholehearted co-operation of the medical and nurs- 
ing professions, long characterized by their independ- 
ence and idealism in the care of the sick. Some of 
the most flagrant examples of inefficiency are to be 
found in the modern operating room, the control of 
which has in most instances passed out of the hands 
of the surgeon. He no longer commands a trained 
assistant, but considers himself lucky to have any. 
Shortage of personnel is the usual excuse, though th‘s 
should provide an even greater stimulus for special- 
ized training and assignment. The modern operating 
room requires highly trained teamwork, and one 
wonders why the most efficient teamwork is almost in- 
variably found in the operating rooms controlled by 
surgeons. Crowded operating-room schedules fre- 
quently result in delay and overstay. Overcrowding of 
x-ray departments and laboratories results in delay in 
diagnosis and overstay. Inadequate or inefficient as- 
sistance lengthens procedures and adds to cost. The 
operation of most hospitals ceases on Friday and be- 
gins again on Monday morning, except for emer- 
gencies, but Saturday and Sunday cost the patient the 
same price. 

The institution of measures for the most efficient 
and economical use of hospital personnel, material 
and facilities requires not only the co-operation of the 
doctors and nurses but also participation in hospital 
management. Hospitals have more and more come 
to be used as hotels where patients purchase a room 
and bed. The logical objective of a hospital should 
be to provide facilities necessary for patients to re- 
cover their health at minimum cost. This would re- 
quire the segregation of patients according to the 
stage and kind of illness. It would improve and 
economize surgical care when the patient passes 
through a critical phase postoperatively, requiring 
highly skilled technics for which only a few nurses 
are trained, After this phase of recovery the patient 
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in need of less nursing care could be transferred to an- 
other part of the hospital. Finally, he would be 
moved to convalescent facilities requiring only mini- 
ma! care and expense. Such a program presupposes 
the co-operation and understanding of hospital di- 
rectors, patients, nurses and doctors and a new un- 
derstanding of why people enter hospitals. 


INsuRANCE 


The growth of voluntary prepayment plans for 
hospital and medical costs has been 
Over 87,000,000 people, or 57 per cent of the popula- 
tion, have hospital insurance, and over 74,000,000, 
or 48 per cent, have some surgical or medical insur- 
ance. However, of all charges for health services by 
families, only 15 per cent is covered by insurance. 
The insurance plans were designed to assist the groups 
with low and moderate incomes, but it is found that 
80 per cent of families with incomes over $5000 are 
insured, whereas only 41 per cent of those with in- 
comes under $3000 have some type of health insur- 
ance. It has frequently been noted that the average 
family spends only a small percentage of its income 
on health services, although the burden falls heavy on 
some. The Health Information Foundation reports 
that 1,000,000 families paid out amounts equaling or 
exceeding half their annual incomes, and 500,000 
families amounts equaling or exceeding 100 per cent 
of their incomes. Among all families 15 per cent are in 
debt for health services, and the national total of per- 
sonal health debt is $1,000,000,000. Evidently — in 
spite of the apparent success of voluntary plans—there 
is still a problem, especially in the low and middle in- 
come brackets. Soon, 10 per cent of the population 
will be over sixty-five years of age, and 90 per cent of 
these persons have incomes under $2000. It is evi- 
dent that present methods of insurance do not provide 
adequate benefits to meet the rising costs of chronic 
illness. With 90 per cent of hospital income derived 
from patients, it is likely that these purchasers of 
medical and hospital care will have an increasing 
voice and that surgeons without organization may 
well have less voice in solving these problems. 

Voluntary prepayment hospital insurance was de- 
signed to distribute the cost of hospital care, to relieve 
the hospitals of their financial deficits and to alleviate 
the burden of medical care on the lower income 
groups. It was not anticipated that it would raise the 
total cost of medical care, but the plans did not reckon 
adequately with human behavior. The family sur- 
vey found that the general hospital admission rate was 
10 per 100 persons without insurance and 13 for per- 
sons with insurance. The number of hospital days was 
eighty per 100 persons for those without and one 
hundred and ten for those with insurance. The num- 
ber of surgical procedures per year was four per 100 
persons for those without and seven for those with 
insurance. With insurance more people enter hos- 
pitals, use more hospital days and have more opera- 
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tions. The Michigan Hospital Service, in a recent 
survey, found the same kind of faulty use in insur- 
ance by commercial carriers as in Blue Cross. Eight- 
een per cent of patients with Blue Cross and 14.7 per 
cent of those with commercial insurance overstayed, 
as compared with 7.3 per cent of self-paying and 1 
per cent of welfare patients. Hospitalization for diag- 
nostic procedures alone showed 11.7 per cent for Blue 
Cross, 10.5 per cent for commercial and 4.4 per cent 
for noninsured patients. 

Surgeons should be concerned with the over-all 
cost of health services because the success of the vol- 
untary plans in meeting the health needs of the na- 
tion at a price the public is willing to pay will, in the 
long run, determine the system under which the sur- 
geons of the next generation will practice. 

The profession has taken the lead in participating 
in voluntary insurance plans, which have resulted in 
lowering and leveling surgeons’ fees. However, these 
savings have been overcome by other factors over 
which surgeons have no control so that the total 
health bill has been increased. Since 1930 there has 
been a steady decrease in the proportion of the health 
dollar that has gone to the doctor and a steady in- 
crease in the amount that has gone to the hospital 
and its ancillary services. This has been due both to 
the rising cost of hospital care and to the increased 
use of hospitals. More people are using hospitals in 
spite of high cost, and in a ten-year period 80 per 
cent more patients have been admitted. This in- 
creased use of hospitals is in part due to public con- 
fidence in the modern hospital and in part to prepaid 
hospital insurance. It is obvious that increasing use 
of hospitals at increasing costs must leave less of the 
health dollar for direct medical and surgical care. 
From the economic standpoint, the major problem in 
the total cost of illness is how to keep people out of 
hospitals, rather than how to get more in. 


Cuancinc Aspect or Hosprrat Practice 


Hospitals have had a profound influence on medical 
practice, and, in turn, changes m medical and surgi- 
cal practice have had a considerable influence on the 
cost of hospital care. Although early ambulation after 
surgical operations for acute conditions may reduce 
the cost of the illness to the patient, it increases the 
cost of hospital care since a larger percentage of beds 
are occupied by those who are acutely ill rather than 
simply convalescent. The success of the medical pro- 
fession in increasing the life span has resulted in a 
whole new set of socioeconomic problems. At pres- 
ent people over sixty-five occupy 26 per cent of the 
bed space, and by 1970 it is estimated that they will 
occupy more than 34 per cent of the bed space. This 
older age group is subject to more serious 
problems, necessitating more detailed care at greater 
cost to the hospital. Changes in the type and extent 
of surgery, requiring longer operations, better anes- 
thesia and more intense postoperative care have 
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added to hospital costs, but these costs may be justi- 
fied by the results achieved. Other items over which 
the surgeon has some control are laboratory examina- 
tions, intravenous solutions, blood transfusions, 
physical therapy, oxygen, x-ray studies and pharma- 
ceuticals. A comparison of the use of these services 
in the Hartford Hospital in 1940 and 1952 revealed 
an increase of two to four times. Although much of 
this increase may be attributed to a change in the 
type of patient and treatment, surgeons are aware 
that many of these services and supplies could be re- 
duced without injury to the patient. Records and 
reports, in many cases, are unnecessarily verbose, add- 
ing to high secretarial costs. Some large and success- 
ful clinics have adopted the philosophy that if an 
X-ray examination is negative long reports will not 
change it, and that if the surgeon wants further in- 
formation he should see the films or talk with the 
roentgenologist. The same principle applies to 
lengthy histologic descriptions. 

One of the recommendations of the Commission on 
Financing the Cost of Hospital Care was that medical 
staffs should develop and establish “medical economic 
audits” that might reveal unnecessary use of facilities. 
However, medical staffs are too often so far removed 
from administration and have so little to say about 
cost that they are not likely to be interested in a medi- 
cal economic audit. 

It appears that one of the most effective means by 
which a surgeon can reduce over-all costs is to limit 
the use of the hospital to the phase of an illness in 
which the specialized facilities of a hospital are neces- 
sary for the welfare of the patient. This means that 

procedures and preparation for operation 
should be conducted outside the hospital whenever 
possible. The stay within the hospital should be of 
minimum duration, and convalescence, whenever 
possible, should be outside the hospital. This implies 
that adequate facilities for diagnosis, treatment and 
convalescence should be available outside the hospital. 
There is a need for diagnostic and treatment clinics 
outside hospitals for ambulatory patients. Conva- 
lescent facilities and home-care need to be 
greatly expanded. Simple as this may sound, there 
are numerous obstacles, chief among which is volun- 
tary hospital insurance, which requires that a general 
hospital bed be occupied to establish eligibility. Evi- 
dently, wider insurance coverage under the present 
system will require more hospital beds and more 
facilities for surgery at a still higher total cost of medi- 
cal care, and so the cycle continues. All this suggests 
that fee-for-service prepayment insurance plans may 
need reappraisal. 

Do fee-for-service plans encourage multiplicity of 
service? Can ambulatory patients be denied entrance 
to a hospital when they think their insurance entitles 
them to such a service? Can patients be expected to 
pay for convalescent-home care when thcir insurance 
entitles them only to general hospital care? Can doc- 
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Surgeons have been participating in prepayment 
insurance plans for surgical care, not all with enthusi- 
asm and many with misgivings. There have 
a general lowering of surgical fees, and there is evi- 
dence that this has been true. Ne 
premium for quality, but only for quan tity. Why are 
operations on insured patients nearly twice as fre- 
quent as those on the noninsured? Most of these 
plans are of the fee-for-service type, and one won- 
ders if all this surgery is necessary and for the benefit 
of the patient. Voluntary insurance plans providing 
comprehensive surgical care, not on a fee-for-service 
basis, are now functioning and should provide inter- 
esting data on this problem. Unfortunately, these 
plans are strongly opposed by medical societies. They 
should be regarded, rather, as experiments just as 
much as though they were conducted in a laboratory 
and the results analyzed objectively. Only by such 
objectivity may public confidence be 

Fee-for-service plans place a premium on keeping 
the patient sick rather than well. In principle, a 
standardized fee for service disregards quality of 
service and may encourage multiple or unnecessary 
services. Although one may never be able to divorce 
entirely the quality and quantity of medical care from 
economic considerations, surgeons should assiduously 
avoid the adoption of plans that encourage unneces- 
sary use of services. 


Discussion 


It might be expected that a profession that has con- 
tributed so much to public good would meet with gen- 
eral approval; this is not the fact. How may one ex- 
plain this seeming paradox? The medical profession 
has been accorded the rare privilege of policing itself 
and yet it has reached a low ebb in public esteem. The 
commonplace answer that everyone wants something 
for nothing is not very helpful, but its economic impli- 
cation is unmistakable. The individual surgeon usual- 
ly stands high in the esteem of his patients, and criti- 
cism seems to be directed more at the medical pro- 
fession as a whole. It appears that the application of 
the science and art of medicine for the benefit of so- 
ciety has certain socioeconomic shortcomings that are 
attracting widespread attention. Fee and 
ghost surgery and other less well recognized methods 
of acquiring patients exist largely for economic rea- 
sons, though once the habit is formed it may carry 
on after the reason ceases to exist. These are ethics 
of the market place and their eradication is difficult, 
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tors be expected to act as policemen for insurance 
plans when their sympathies are more often with the 
patient? Can physicians be expected to co-operate 
with insurance plans when their advice in manage- 
ment is not sought? Clearly, these are problems in 
which surgeons should participate, not only as indi- 
viduals but also as organized groups such as this 


but once the economic reasons responsible for their 
origin cease to exist, they will die on the vine. The 
of surgical fees, the relative rise of 


Medicine is replete with examples of resistance to 
change. Sometimes, a century is required to over- 
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come the inertia that meets such an idea as asepsis. 
It has been said that the tyranny of medical education 
contributes to the authoritarian attitude of some 
physicians. Every day they are accustomed and com- 
pelled to provide the answers — to tell the patient 
what to do. Also, their teaching is toward caution 
and conservatism, and I well remember Walter Can- 
non’s teaching — to back up one’s statements with 
evidence. Tradition in medical practice has a strong 
influence on the profession, and those of the older 
generation are especially resistant to innovation. 
Harvey waited twelve years before publishing, and 
observed that “no man over 40 was found to adopt 
the doctrine of the circulation of the blood.” Resist- 
ance to change and the hope of maintaining the status 
quo appear to be common failings. If resistance is en- 
countered to scientific innovations that are susceptible 
of proof, it is much more difficult to break down re- 
sistance in the socioeconomic field, where opinion 
rather than proof must often prevail. When, in addi- 
tion to normal resistance, the innovation disturbs 
economic interests the endocrines come into play and 
may lead not only to opposition but to hostility. 

The socioeconomic problems of surgery and of 
medicine are not peculiar to the profession. In their 
broader aspects they are problems of society and 
world order. Evolution does not stop. The fears 
within the profession are those of society and of na- 
tions: fear of losing control of one’s own situation, 
forgetting that the growth of the nation has been the 
result of union of responsibility and the relinquishing 
of some personal prerogatives — a recognition of the 
rights of man beyond that of any one group in society. 
158 Whitney Avenue 


THE PALLIATION AND REMISSION OF CANCER WITH COMBINED 
CORTICOSTEROID AND NITROGEN MUSTARD THERAPY 


A Report of 100 Cases 
D. McCartnuy, M.D.* 


OAKLAND, CALIFORNIA 


NE of the most formidable medical problems to- 

day is the grave plight of patients with advanced 
cancer for whom cure is im , remission im- 
probable and palliation unlikely. The tragedy stems 
not only from the impossibility of cure but also from 
the inability of medical science to grant even the mini- 
mal request for palliation of symptoms. In an era 
of unparalleled medical advances, it is recurrently 
evident that little progress has been realized in the 
definitive palliation of terminal cancer. As in the past, 
the majority of patients face the prospect of pro- 

unequaled in 


The primary interest of the present report, there- 
fore, is definitive palliation. Fundamentally, the re- 
port is submitted in the consequent realization, noted 
above and shared by all, that any contribution in this 
field would fill an urgent need. It is also submitted 
for the immediate reason that the combination of 
corticosteroid and nitrogen mustard therapy has pro- 
duced gratifying palliation in a good percentage of 
advanced cases without the severe nausea, vomiting 
and bone-marrow depression that usually accompany 
nitrogen mustard alone, However, of greater impor- 
tance have been the unusual remissions for intervals 
as long as three years, the therapeutic significance of 
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with adequate salary levels and retirement plans may 
well accomplish what ethics and rules have failed to 
do. At a time when the accomplishments of surgery 
have never been greater, the profession is threatened 
with an ebb of public confidence. It cannot be 
charged with lack of scientific achievement, but may 
be indicted for socioeconomic ineptitude. Scientific 
accomplishments are taken for granted, but in the 
long run the degree to which these are available to 
the entire community will determine the status of 
surgeons in society. 

Whereas attention has been focused on the cost of 
surgery, the profession is responsible for such a small 
part of the cost of total health services that lowering 
of fees alone would be of little avail. Nevertheless, 
surgeons have a stake in the solution and the oppor- 
tunity to provide leadership. These socioeconomic 
problems involving so many diverse interests cannot 
be solved by individual doctors or hospitals at the 
local level, but the attack should be on a state-wide or 
regional basis and participation by other agencies 
should be welcome. The beginning of wisdom is un- 
derstanding, and programs for enlightenment and 
discussion must first be inaugurated within organiza- 
tions such as the New England Surgical Society. The 
same objective reasoning in this field that has made 
possible the changes leading to modern surgery must 
be applied. 

“Staff member, Samuel Merritt, Peralta, Providence and nd- 


which may ultimately outweigh the primary con- 
sideration of palliation. 

The present investigation was initiated in 1950, 
when, in an effort to open a new approach in pallia- 
tion, a series of patients with advanced cancers of 
various types were treated with the combined ad- 
ministration of nitrogen mustard and ACTH or corti- 
sone. To date, 100 patients with a wide variety of 
neoplasms have been treated. All patients in the series 
were in advanced or terminal phases of disease, and 
were accepted for treatment only after the disease 
was determined to be progressive after adequate sur- 
gery or radiation therapy, or combinations of both. 
The diagnosis of malignant neoplasm was established 
by biopsy in every case with 1 exception. In all cases 
of unusual remission, the biopsy material was reviewed 
by several pathologists for a positive confirmation. Re- 
sults of therapy were jointly evaluated with the re- 
ferring physicians, who actively participated in the 
follow-up examinations. In a further effort to obtain 
additional data and greater objectivity in evaluation, 
this method of therapy was established in 1952 at the 
United States Naval Hospital, Oakland, California. 
The Chairman of the Tumor Board and the staff of 
the Naval Hospital have independently evaluated the 
method of therapy, organized as a pilot project. To 
date a series of 46 patients have been treated with 
comparable results, which will be presented as a sequel 
to the present report in the near future. 

The rationale of the combination of nitrogen mus- 
tard with ACTH or cortisone was based on several 
factual and theoretical considerations. At the outsct, 
it was assumed that neoplastic cells that characteristi- 
cally develop progressive resistance to effective modes 
of therapy if they are employed singly or in serial 
fashion might prove less adaptive if subjected to the 
simultaneous attack of two or more modalities. In 
this respect the combination of ACTH and nitrogen 
mustard appeared ideal because of several individual 
complementary qualities. Both have been shown to 
be antimitotic and lympholytic — a similarity in ac- 
tion that potentially could combine to have an addi- 
tive or synergistic effect on neoplastic cells, Nitrogen 
mustard has also been demonstrated to be radiomi- 
metic, or similar to radiation, whereas ACTH and 
cortisone have been shown to render certain nco- 
plasms more radiosensitive. The ability of ACTH and 
cortisone to minimize the stress syndrome caused by 
toxic agents has also been well established, and these 
hormones, presumably, could be relied on to lessen 
or abolish the severe nausea, vomiting and bone- 
marrow depression produced by nitrogen mustard. 

MATERIAL 

Early in the investigation the combination therapy 
was intended chiefly for the treatment of Hodgkin’s 
disease and lymphosarcoma, which were known to re- 


spond to ACTH and nitrogen mustard with brief 
remissions. No attempts were originally made to treat 


THE NEW ENGLAND JOURNAL OF MEDICINE 


March 24, 1955 


other neoplasms, such as adenocarcinoma and sar- 
coma, because there was ample evidence in the litera- 
ture that ACTH and nitrogen mustard employed 
alone had little or no tumor-inhibitory effects on such 
resistant lesions. In May, 1951, however, a patient 
with an unresectable adenocarcinoma of the pancreas 
with omental invasion was treated and received a 
remission that persisted to the time of writing over 
three years later. Since then the scope of therapy has 
been extended to include carcinomas and sarcomas of 
various types (Table 1). The great majority of pa- 


Tasie 1. Palliative Results in the Treatment of 100 Pa- 
tients with Advanced Cancer. 


Lesion 


iF 


Carcinoma of prostate i* 1* 


Fibrosarcoma 1* - - 
Retroperitoneal tumor - 
16( 16%) 15(15%) 29(29%) 40(40%) 


*Treated with cortisone 


mustard combination; all others 
received combination of 


& nitrogen mustard. 


tients in the series had unsuccessfully exhausted the 
potentialities of surgery, radiation and hormone 
therapy, individually or in combination, and had ex- 
tensive active disease. There was therefore no selec- 
tion of cases, unless it was in the sense that the series 
represented an unfavorable residue of therapeutic 
failures with hopeless prognosis and brief life ex- 
pectancy. 


TREATMENT 


All treatments were administered while the patients 
were hospitalized under careful medical and nursing 
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Poor 
Resutt 
NO. OP 
CASES 
Lymphosarcoma 5 
Hodgkin’s disease - 
Carcinoma of breast 5 
Carcinoma of lung 3 
Carcinoma of stomach 2 
Carcinoma of pancreas 3 
Carcinoma of colon & rectum 3 
Carcinoma of uterus 3 
1* 3 
Carcinoma of fallopian tube 1 - 
Carcinoma of vulva - l 
Carcinoma of bladder - 1 
Carcinoma of kidney ° 2 
Carcinoma of testicle - - 1 - 
Carcinoma of buccal mucosa 
Carcinoma of nasopharynx - 1 
Carcinoma of liver 1 
Melanocarcinoma 
Neuroblastoma 
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supervision. The average hospital stay for each course 
of therapy was five or six days. On admission routine 
urinalysis, complete blood count and indicated roent- 
genographic studies were carried out, and the patient 
placed on a low-salt, general high-protein diet. The 
ACTH or cortisone was administered immediately on 
admission, at least twelve to eighteen hours before 
the first intravenous injection of nitrogen mustard, 
and continued night and day during the hospital stay. 
The intravenous injections of nitrogen mustard were 
started on the morning of the second hospital day 
and continued daily for five days; the nitrogen mus- 
tard was delivered into the rubber tubing of a run- 
ning infusion of 5 per cent glucose in distilled water 
as a precaution against extravasation and consequent 
tissue necrosis. Saline solution was excluded from all 
infusions for obvious reasons. The average daily dose 
of nitrogen mustard was 0.1 mg. per kilogram of body 
weight, for a total dose of 0.5 mg. per kilogram of 
body weight over a five-day course of therapy. The 
most effective dosage of ACTH was in the range of 
60 to 80 units, administered intramuscularly every 
six hours until the last day of therapy, when the dose 
was gradually decreased and discontinued. Cortisone, 
which was found to be more effective than ACTH in 
the treatment of carcinoma of the breast and pros- 
tate, was administered orally or parenterally. The 
optimum dosage range was 50 to 75 mg. every four 
hours for a total dose of 300 to 450 mg. daily. After 
discharge from the hospital patients who had received 
the combination of cortisone and nitrogen mustard 
were placed on a daily maintenance dose of 100 to 
200 mg. of cortisone by mouth, supplemented with a 
daily dose of 3 or 4 gm. of potassium chloride, and 
a low-salt diet was prescribed. Small doses of testos- 
terone were administered concurrently with ACTH 
and cortisone to reduce osteoporosis and to favor posi- 
tive nitrogen balance. 

Early in the series it was noted that several tumors 
that regressed after the initial course of therapy over- 
came the effects and showed rapid, recurrent growth 
one to three months later. Accordingly, all patients 
who demonstrated a good response to initial therapy 
received a second and third course at monthly inter- 
vals as a precaution against relapse. The second and 
third repetitions of treatment have produced some of 
the most unusual remissions in the series (Cases 2, 4, 
5, 6, 7,9 and 10). 

In recent cases a supplementary regimen of general 
supportive therapy has been carried out in the more 
acutely ill patients in addition to the combination 
therapy. Several units of whole blood have been ad- 
ministered to patients whose caloric and protein in- 
take was inadequate or those with a marked anemia 
or leukopenia. Patients with extensive pulmonary or 
abdominal carcinomas received 500 mg. of chlortetra- 
cycline in daily intravenous infusions of 1000 cc. of 
5 per cent dextrose in distilled water supplemented 
with standard doses of the antibiotic by mouth, To 
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avoid chemical interaction, the chlortetracycline was 
not added to the infusion bottle until fifteen or twenty 
minutes after the injection of the nitrogen mustard 
into the infusion tubing. Although the fact is not 
commonly appreciated, metastatic emboli arising from 
grossly infected primary neoplasms in viscera not only 
obstruct normal lymph drainage but also transport 
bacteria into the regional lymphatics and contribute 
to the discomfort of the patient. The use of anti- 
biotics is indicated not only for their direct effect on 
such infections but also because they have demon- 
strated tumor-inhibitory properties when given in 
large doses.’-* Vitamin therapy was discontinued dur- 
ing active combination therapy in view of the alleged 
interference by certain vitamins with the nitrogen 
mustard mechanism. 


ComPLICATIONS AND Sipe Errects 


Complications, which were few and minor, con- 
sisted of 3 cases of psychosis and 1 of cardiac decom- 
pensation that improved immediately after cessation 
of therapy. The relatively small number of compli- 
cations obtained primarily because the nitrogen mus- 
tard was restricted to standard dosage range and the 
intensive ACTH or cortisone therapy was completed 
within a brief six-day interval. Undoubtedly, other 
factors were the prescribed precautions taken in pa- 
tients with such concomitant conditions as peptic ul- 
cer, hypertension and cardiovascular disease. Care 
was also exercised in patients with cerebral metastases 
to avoid cerebral edema, and those with neoplasms 
in the walls of hollow viscera in which tumor necrosis 
could lead to perforation or hemorrhage. Side effects 
of the treatment were also slight and consisted of 
anorexia, weakness and nervousness a week or two 
after discharge from the hospital, with gradual im- 
provement thereafter. 

The severe nausea, vomiting and leukopenia in- 
variably produced by nitrogen mustard when admin- 
istered alone were notably absent or greatly dimin- 
ished in all patients in the series. Bone-marrow ex- 
aminations and routine blood counts after therapy 
revealed little or no depression of hematopoietic ac- 
tivity even after repeated courses of therapy. 

Although complications in the present series were 
few, it would be misleading to assume that the pro- 
cedure is innocuous. Both nitrogen mustard and the 
hormones, in the dosages employed, could be hazard- 
ous if indiscriminately used. The treatment, there- 
fore, is strictly a hospital procedure requiring close 

ical supervision and control at all times. 


RESULTS 


The clinical complexities of patients in advanced 
stages of cancer with their multiple and varying symp- 
toms present a difficult problem for aecurate evalua- 
tion of any palliative agent. For this reason special 
efforts have been made to attain critical and conserv- 
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ative objectivity in interpreting the present findings. 
To this end the unbiased evaluations of the referring 
physicians have been of great service. Also, so far as 
possible, such objective evidence of palliation as the 
decreased consumption of narcotics and improvement 
in weight and in blood counts has been relied on. 

The palliative responses to therapy were classed as 
excellent, good, fair and poor or failure. Results listed 
as failures included the patients who died within a 
month of therapy, regardless of palliation received, 
and many patients who survived longer but received 
little or no benefit. This group of failures constituted 
(Table 1). Classed as fair 

were 29 patients (29 per cent) who re- 
moderate tut belef pelliation of Sow weld? 
duration. Patients with good palliative response dem- 
onstrated definite improvement in symptoms, im- 
nt persisting for at least two months or more. 
In several of these cases there was associated tumor 
regression or arrest, with definite prolongation of life 
in increased comfort. This group constituted 15 per 
cent of the series. Reserved for the classification as 
excellent response were 16 additional patients (16 
per cent) whose subjective and objective remissions 
were striking, often accompanied with tumor regres- 
sion or arrest, and whose improvement persisted for 
six months or longer. These patients represent the 
true temporary remissions of the series. They are, 
however, temporary remissions and not permanent re- 
missions or so called “cures.” Nevertheless, as a group 
originally considered hopeless, each has been afforded 
longer life, acceptable health and freedom from pain. 
Fortunately, prolongation of life appeared to occur 
only in patients who received good palliation. 

The over-all results in the series are summarized 
in Table 1 on the basis of tumor origin or type. It is 
apparent that neoplasms of the same pathological 
type or origin vary widely in their response to therapy. 
Therefore, with practically no exceptions, it is diffi- 
cult to predict the probable response in each patient. 
Only a trial course of treatment can actually deter- 
mine such a factor. Although most of the groups in 
the series are too smal] to be of any statistical signifi- 
cance, the following brief group summaries supple- 
mented with case reports will serve to simplify their 


Case Reports 


Lymphosarcoma 

A total of 15 patients with disseminated lympho- 
sarcoma were treated with ACTH and nitrogen mus- 
tard with excellent palliation in 3 and good results 
in 1. All but 1 had received previous x-ray therapy 
that had ultimately failed to control disease. The 
lesions were progressive in all cases, the majority of 
which were in advanced phases. The cases of 3 pa- 
tients who received excellent results, 1 of whom has 
survived and followed her occupation as a nurse for 
over three years, are as follows: 
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. A 52-year-old woman sustained a pathologic 
fracture of the u Sumer in Sepeumber, 1950. Ph 
i led enlarged cervical, axillary a in- 

guinal lymph _ nodes, wid ad subcutaneous and 
an onediytle lesion of the left tibia. Biopsy of the fracture 
site, cervical nodes and subcutaneous nodules was 
as showing reticulum-cell sarcoma, An intramedullary nail 

was inserted into the femur, and a course of x-ray therapy 
adulekiesed over the fracture site. No radiation therapy 
was applied to the involved lymph es or subcutaneous 
nodules. Disease was considered too disseminated for fur- 
ther radiation therapy, and the patient was referred for 
an CTH and nitrogen mustard, which she received in Febru- 

1951, with immediate regression of all lesions. In May, 
1952, x-ray studies of the femur revealed a healed fracture 
with no evidence of active disease. The —— nail 
was removed, and she returned to her occupation. A 2d 
course of combination therapy was administered in 
1953, when several new ules appeared on the face. Al 
though she has remained asymptomatic and has been em- 
ployed to the time of writing, over 3 years after the Ist 
course of treatment, subcutaneous nodules — again shown 
activity she has required further therapy 


Case 2. A 75-year-old woman with arteriosclerotic 
complainin weight genera pruritus 
the entire left leg of 4 — 

a er were greatly e _ a a ’ 
mass filled the left lateral portion of th 
guinal area, biopsy of 
reticulum-cell sarcoma, 
combined A 
2d course in January, 1954, and the 3d course in bY 
After the Ist course there was considerable regression of the 
—y = the liver, spleen and pelvis. The a of the ics 
the er pruritus ~yr completely wi 
ou epatomegaly and splenom persist was in 
oy heal saith and asymptomatic 10 months after initial ther- 
. She has seoaivad no radiation therapy to date. 


on 3. A 43-year-old man had a massive lymphosarcoma 
of B51, and. had rece area on the right, discovered in 
18 “1951 and had received maximum x-ray 
] » 1952, with n. In May the 
ome rapidly in size, a pom he was admitted to the hos- 
pital in .. terminal state with impending uremia com- 
plaining of marked weight loss, pain and edema of the entire 
right leg. Urograms demonstrated bilateral ureteral com- 
pression by the tumor and bilateral hydronephrosis, Labor- 
atory studies revealed marked anemia, elevated blood urea. 
albuminuria and hematuria. A and nitrogen mustard 
therapy was instituted on May 15, with immediate improve- 
ment in symptoms and regression of the mass. Improve- 
ment continued over a period of months, and excretory uro- 
grams and blood urea in September were normal, In No- 
vember a physician ty that no definite tumor was clin- 
ically demonstrable. P eee returned to his occupation 
and remained well on bruary, 1953, when disease be- 
came evident in the liver and was associated with jaundice. 
Accordingly, a 2d course of combination therapy supple- 
mented with radiation was given. After this he improved, 
returned to work, but was lost to follow-up study by his 
referring physician and therefore was not available for fur- 
ther therapy. He continued working up to the time of his 
death in December, 18 months after the Ist course of com- 
bination therapy. Death poe from neoplastic invasion 
of the stomach and resultant massive 


which was 


Hodgkin’s Disease 


Although this group of 4 treated patients is too 
small to justify any conclusions, it is significant that 
3 remain alive and well twenty months, twenty-one 
months and three years respectively after the first 
course of ACTH and nitrogen mustard therapy. The 
fourth case, in which the patient survived almost five 
years after the onset of Hodgkin’s disease and con- 
comitant cancer of the bladder, is as follows: 
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Case 4. A 65-year-old man manifested Hodgkin’ s disease 
in the — ph nodes on the right and in the lungs 
in December, . responded well to x-ray therapy. 
In § ember, 1950, he received the Ist course of combined 
ACTH and radiation therapy for recurrence in the right 
lower lung and pleura, with dramatic improvement. — In 
September, 1951, a transitional-cell carcinoma of the blad- 
der developed and was fulgurated. ritus 
metastases to bilateral axillary lymph nodes and liver neces- 
sitated combined ACTH and nitrogen mustard therapy 
in December and in April, 1952, with dramatic relief and 
tumor regression. Rea mitted to the hospital in November 
for metastases to the epigastrium and abdomen, he 
reacted severely to the Ist injection of ACTH with gener- 
alized urticaria and convulsions. A diagnosis of whole- 


A 
Ficure 1. 
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majority had received deep x-ray therapy supple- 
mented with courses of testosterone or estrogen, and 
at the time of referral were in active, declining phases 
of disease. 

From the onset of the investigation in 1950 until 
May, 1953, all patients with breast cancer were treated 
with ACTH and nitrogen mustard, with uniformly _ 
poor results (Table 1). In 2 patients disease actually 
appeared to be stimulated by the ACTH. Cortisone, 
therefore, was substituted for the ACTH, with dra- 
matic palliation of symptoms and regression of me- 


Roentgenograms in Case 6. 


A= bilateral pulmonary metastases from breast carcinoma, a quae symptoms of cough, chest pain, dyspnea and 
weight loss 
B=regression of metastases four months after the initial course of cortisone and nitro mustard therapy, with complete 
of symptoms. Remission has continued for date. 


organ, pituitary sensitivity was made on the basis of suc- 
cessful passive transfer and striking skin reaction to anterior- 
lobe, terior-lobe and whole-lobe pituitary extracts in 
high ilutions. Cortisone was successfully substituted for 
get H, therefore, and employed with nitrogen mustard on 
3 subsequent admissions in December, 1952, June, 1953, and 
September, 1953, when disease rec in the neck a 
abdomen. During this period, however, cortisone was not 
as effective as ACTH and therefore was supplemented with 
x-ray therapy for palpable disease, and the patient sustained 
on dolly doses of cortisone. He died on October 24, after 
intestinal infection. At autopsy no residual car- 
cinoma of the bladder was found, and the only evidence of 
Hodgkin’s disease was in 3 small abdominal aortic lymph 
les. Gross microscopical studies demonstrated no 
Hodgkin’s disease in the lungs, liver or gastrointestinal 
tract, where it had previously been noted on physical and 
roentgenographic examinations. The exact cause of dea 
was not ascertained. It was — yA that post-mortem 
bone-marrow findings were normal despite repeated courses 
of nitrogen m therapy. 


Carcinoma of the Breast 


All 15 patients in this group had submitted to radi- 
cal mastectomy and presented distant metastases. The 


tastases in some cases (Fig. 1). Whereas all 5 pa- 
tients treated with combined ACTH and nitrogen 
mustard were classed as therapeutic failures, 7 of the 
10 treated with cortisone and nitrogen mustard re- 


nd _ ceived good palliation. The duration of the longest 


remission to date in the latter group is sixteen months, 
with remission continuing. 

Case 5. A nurse was admitted to 
on June 2, 1953, complaining of weakness, dyspnea and 
orthopnea. Radical mastectomy on the left per- 
ame | in January, 1946. Before admission she had re- 

maximum x-ray therapy over the left side of the ak 
in cervical-lymph-node metastases, over the anterior 
aspect of the chest and axilla for extensive ulcerated skin 
recurrences. For 1 year previously she had been given a 
continuous course of estrogen therapy with no control of 
disease. On admission, the skin of the entire left side of the 
chest and axilla was replaced by a solid plaque of ulcer- 
ated, confluent recurrences. Three large metastatic lymph 
nodes were pal — in the left inferior aspect of the neck. 
X-ray study the chest demonstrated disease in the left 
lower lobe, with pleural effusion. Cortisone and ni 
mustard therapy was started on the day of 
dramatic improvement of symptoms and regression of the 


“4 
~ 
| 
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skin lesions and metastatic cervical lymph nodes. 

course of treatment was in July, 1953, am 
November the cervical lymph nodes were no longer palpable 
and skin recurrences were evident only in 1 small area. 
2 cm. in diameter. Although residual disease remains in 
the mastectomy scar, it is quiescent and remission continues 
16 months after initial therapy: the patient is asympto- 
matic and ambulatory. 


Case 6. A 61-year-old woman, on whom a radical mas- 
tectomy on the left had been ormed in June, 1950, was 
asymptomatic and well until August, 1955, when cough, 
chest pain and dyspnea developed. Roentgenograms of the 
chest showed bilateral pulmonary metastases. After a 
course of testosterone therapy in October the symptoms in- 
creased and x-ray examination of the chest in “Novem 
revealed progression of the pulmonary metastases (Fig. 1A). 
The Ist course of cortisone and nitrogen mustard thera ~/~ A 
was started on December 19, with prompt improvement. 
consolidate a remission. she was continued on daily doses of 
cortisone and received a 2d and 3d course of cortisone 
nitrogen mustard therapy in February and March, 1954. 
Roentgenograms of the chest on March | showed fu 
regression. Some of the masses appeared to have disap- 
peared —, or to have left only a minute. irregular 
scar (Fig. 1B). Additional x-ray films on A 30 revealed 
further regression and no new lesions. In May the patient 
discontinued the cortisone. X-ray films on June 3 demon- 
strated a slight increase in the size of 1 nodule. Accordingly. 
she resumed the BA a of cortisone and received an 
additional course in June. X-ray examination 
of the chest at hy Fog writing revealed slight activity. 
which will necessitate further treatment. 


Case 7. An acutely . 47-year-old woman was admitted 
to the hospital on March 16, 1954, wearing an orthopedic 
spinal brace and complaining of severe weakness, dyspnea. 
orthopnea and intractable pain in the back and legs that 
had confined her to bed for several months. A radical mas- 
tectomy on the left had been performed in = 1952: 
metastatic lymph nodes were palpated in the left axilla and 
supraclavicular space in April of that year. In March. 
1953, when she complained of pain in the lumbar spine and 
legs, x-ray examination revealed extensive metastases in the 
lumbar spine and pelvis. ite x-ray therapy and a 
course of testosterone therapy, the course was rapidly pro- 
gressive. On admission an x-ray survey of the skeletal sys- 
tem revealed metastatic disease in both lung fields and ex- 
tensive metastatic destruction of skull, ribs, pelvis, humeri. 
femurs and all vertebral bodies, Destruction and replace- 
ment of hematopoietic bone marrow by metastases was in- 
dicated by the severe anemia, leukopenia and high per- 
centage of immature white and ‘red bl cells. She received 
a course of cortisone and nitrogen mustard supplemented 
mission there was great improvement in the pain, dyspnea 
enue, he vely ambulatory. A 2d and 
solidate the continued improvement. At present, 7 months 
after the Ist course of treatment, she is asymptomatic, am- 

movmry Ae pursuing all her household duties. Her most 
recent counts were normal. 


Carcinoma of the Lung 

Nine patients in this group received treatment, with 
excellent or good response in 3. In 3 others a fair 
response was obtained with definite but brief pallia- 
tion of pain, cough and dyspnea of a few weeks’ dura- 
tion. One patient with an extensive bronchogenic 
carcinoma was treated immediately after pneumo- 
nectomy and continues in remission twenty-three 
months after ACTH and nitrogen mustard therapy 
alone. This case report follows: 


Case 8. A 59-year-old man underwent a 


in October, 1952. for an extensive, Grade 4, oat-cell od 
chogenic carcinoma that had involved regional lymph nodes 
and veins. The prognosis, therefore, was extremely poor, 
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apy a preferable to deep x-ray therapy. Conse- 
quently, 1 course of ACTH and nitrogen mustard was ad- 
ministered 3 weeks after operation, and the patient dis- 
charged. He has received no radiation therapy and no 
further combination of hormone and nitrogen mustard and 
continues well and asymptomatic 23 months to date. Peri- 
odic x-ray studies of the chest up to the time of writing 
no significant change and no new lesions. 


Carcinoma of the Pancreas 


A total of 8 patients with adenocarcinoma of the 
pancreas were treated with combined ACTH and 
nitrogen mustard, with excellent response in 1, who 
has continued in remission for over three years. Two 
other patients had a good therapeutic response; 1 of 
these succumbed to disease, and 1 continued in remis- 
sion for eleven months up to the time of writing. The 
remaining 5 patients received little or no palliation. 


on April 20, , complaining of abdominal pai 
ascites, hastieben ‘edema and weight loss of 50 ro: over 
a 4-month period. Laparotomy on April 30 revealed a large 
mass, 8 by 10 by 12 cm., involving the middle portion of 
the pancreas, with extensive invasion of the omentum. 
a7 of the omentum was taken, and the abdomen closed. 

The pathological report was Grade 3 papillary adenocar- 
cinoma of the pancreas invading the omentum. In May 
he received the Ist course of A and nitrogen mustard 
treatment. — palliation of symptoms was noted with- 
in 3 weeks, and by August 1 he had regained the weight 
lost and returned to his occupation. Improvement contin- 
ued, and he was admitted for a 2d course of therapy in 
November and a 3d and final course in January, 1952. 
marked ascites, which had necessitated weekly paracenteses 
before treatment, persisted but had diminished, requiring 
paracentesis only every 3 weeks. The _ is nee 
asymptomatic, maintains his weight at 230 and ha 

at his = difficulty for the © past 
3 years. Recently, mass was detec 
the epigastrium, and is contemplated. 


_Case 10. A 44-year-old man was admitted to the hos- 
in September, 1953, complaining of epigastric 
weight loss and jaundice. parotomy revealed an a eno- 
carcinoma at the head of the pancreas. with regional-lymph- 
node metastases. cholecy y was performed, 
and the patient recovered without incident. with improve- 
ment of the jaundice. Subsequently, however, the epigas- 
tric pain increased and required the use of narcotics. Ano- 

i t loss indicated a declining course, and he 
was readmitted to the hospital on November 15 for ACTH 
and nitrogen mustard treatment. 
was immediate and was associated with increased appetite. 
Improvement continued slowly, and he received a 2d course 
of treatment in January and a final course in March, 1954. 
At the time of writing, 11 months after initial 

good health, asymptomatic and working. 


Carcinoma of the Stomach 


All 4 patients in this group were in late terminal 
phases, their condition having deteriorated greatly be- 
fore admission, and were poor candidates for pallia- 
tion. Three of these responded poorly, and the fourth 
received excellent palliation, with complete remission 
for a year. 


Case 11. A 50-year-old nurse underwent surgery in Sep- 
tember, 1952, presumably for a gastric ulcer. A subtotal 
gastrectomy was performed; the pathological LS. was 
Grade 4 adenocarcinoma, linitis plastica in type. She pro- 
gressed well until January, 1955, en progressive nausea, 
vomiting and RL.» pain d Seven months 
later she was itted to the 
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dition, unable to retain solids or fluids. Her weight had 
declined from 120 to 90 pounds. She immediately received 
a course of ACTH and nitrogen mustard supplemented with 
testosterone and chlortetracycline intravenously and im- 
proved. Within 3 months she was asymptomatic, weighed 
120 nds and had returned to her occupation as a nurse. 
Remission continued for 1 year, during which she was in 
excellent health. Recently symptoms reappeared, and roent- 
the stomach A 


genograms recurrence. A 2d course 
of treatment was subsequently administered. 


Carcinoma of the Cervix 


A total of 7 patients with carcinoma of the cervix 
received treatment. All were in advanced phases with 
extensive disease, and all had received radiation ther- 
apy. Three patients received combined ACTH and 
nitrogen mustard; the response was classed as fair in 
2 of these and as poor in 1. Four patients were treated 
with the combination of cortisone and nitrogen mus- 
tard; 2 of these were considered failures, 1 was re- 
garded as fair in response, and 1 as excellent. The 
case report of the last is as follows: 


_Case 12. A 50-year-old woman had an epidermoid car- 
of the iscovered in December. 1952, and re- 


urated, mass the and pe 
rograms showed obstruction of the right ureter at 
the brim. diagnosis of recurrent car- 
cinoma of the cervix with “ 


rozen” pelvis was made. Corti- 
sone and nitrogen mustard therapy, supplemented with 


chlortetracycline intravenously, was started on November 24 
and completed 5 days later, with improvement of all symp- 
toms. She was disc on maintenance doses of corti- 
sone and readmitted to the hospital in January, 1954, for 
a final course of combination therapy. At the time of writ- 
ing, 11 months after treatment, was well and asymp- 
examinations to date have been 


Carcinoma of the Uterus 
Four patients with adenocarcinoma and 1 with 
leiomyosarcoma of the uterus were treated with ACTH 
and nitrogen mustard. Four who were in advanced 
and in poor general condition obtained little 
palliation. The fifth patient was declining clinically 
but was in fair physical condition and responded with 
a remission that has continued for two years to date. 
This case report is as follows: 


13. A 40-year underwent a 
tion, the a large 


Case 
in August, 1952 Ae 
ovarian mais on the | adherent to 


and performed a panhysterectomy. ph on examination 
the left ovary was replaced by a mass 10 cm. in diameter 
4 2 infiltrating lesions were evident in the endometrium. 


report was endometrial adenocarcinoma 
metastases to the left ovary. After operation 
was started, but was tolerated poorly and was 
October she was ad- 


The pathologi 
(2 sites), 
x-ray thera 
canceled ~ completion. On 12 
mitted to the hospital complaining of severe pelvic pain on 
and ‘edema of and and there a large, 
ra ing mass in the left ea 

men and. pel The Ist ACTH and 
ey mustard, supplemented with testosterone, resulted 


in December, tumor regression and ted 
ber, 1952, and January, 1953. Su , for 
18 months, periodic c examinations recur- 
rence, and she comiiaed free of pain. In April, 1954, 
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e area of the ieft adnexa. and the 4th course of thera 

was given. At present, 2 years after initial therapy, al- 
though she complains of some residual pain in the pelvis on 
the left, no recurrence has been noted on pelvic examination. 


Carcinoma of the Rectum 


All 7 patients in this group were in late phases of 
the disease after operation, with extensive liver and 
abdominal-lymph-node metastases. Some palliation 
was obtained in all the cases with combined ACTH 
and nitrogen mustard therapy, but was brief in dura- 
tion. Five patients were therefore classed as fair or 
poor in response. The remaining 2, who received 
good palliative effects, appeared to do so because the 
combination of ACTH and nitrogen mustard was 
supplemented with oral doses of triethylene melamine 
and small daily maintenance doses of ACTH gel in 
the intervals between hospital admissions. Brief but 
definite regression of tumor recurrence in the colos- 
tomy, which closely paralleled the palliation of pain, 
was observed in 1 of these 2 patients. The remaining 
patient responded moderately well to ACTH and ni- 
trogen mustard alone, but obtained more satisfactory 
palliation when the triethylene melamine was added 
to the regimen, as noted below. 


Case 14. A 50-year-old woman was operated on on Jan- 
uary 29, 1954, and an adenocarcinoma of the si re- 
rected, fol followed an end-to-end anastomosis. ad 
tases were present in the liver and the iliac and aortic 
tyeaph nodes, and implants involved the entire abdominal 
cavity. After the Ist 2 courses of — H and nitrogen mus- 
tard therapy in March and April she progressed well until 
June, when nausea, @ pain, fever 
and weight loss developed. admission in June 
she was acutel ly ill and ed ra She received 
a 3d course ban I supplemented by transfusions and 
antibiotics, dom aod ed immediately. After discharge she 
was given several oo of triethylene melamine and small 
daily intramuscular injections of ACTH gel. To maintain 
the remission, she was admitted to the hospital on July 23. 
and a 4th and similar course of therapy was given. 
August 26 an intestinal obstruction developed, and a colos- 


tomy was perf . Up to that time, however, the patient 
had oo relatively free of pain, had been ambulatory and 
had regained er weight. It is evident, however, that 


the response was that the palliation of 


Carcinoma of the Prostate 

Three patients with advanced metastatic disease 
were treated with cortisone and nitrogen mustard, 
with good, fair and poor results respectively. All 3 
had received estrogen and x-ray therapy, and 1 had 
undergone orchiectomy. This last patient responded 
poorly to the treatment. The second patient, who had 
extensive bone metastases, remained in good remis- 
sion for over a year before death. The case classed 
as fair in response is interesting and is reported as 
follows: 

Case 15. An 18- 


year-old boy underwent a radical 
prostatovesiculectomy in November, 1953, fer an ana 
adenocarcinoma of the prostate. On January 29, 19 <7 


tothe pelvis to the after of irr adiation 
to the pelvis, complaining of weight severe pain in 
thorax, back te. paralysis of both legs and loss 


| 
ceived a course X-ray and radium .w 
completed in February, 1953. In November she was re- 
ferred by her gynecologist with the complaint of severe pain 
in the lower abdomen and pelvis. Examination revealed a 
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of bladder control. A skeletal survey demonstrated coarse 
trabeculations of the ribs, lumbar spine and pelvis that were 
interpreted as miliary metastases, and urograms revealed a 
hydronephrosis on the right. On the basis of these findings 
and a severe anemia, a diagnosis of generalized, osseous 
carcinomatosis was made. On February 2 a course of cor- 
tisone and nitrogen mustard supplemented with chlortetra- 
cycline intravenously and whole-blood transfusions was be- 


eun. On discharge from the hospital 6 days later he was 
ree of pain and able to move his legs and walk about the 
room. e improvement continued; the indwelling urinary 


catheter was removed, and he regained the 20 pounds of 
weight loss. Pain and Bey ry recurred 1 month later, 
however, and he received a 2d course of treatment, again 
with dramatic palliation. Remission lasted for 1 month, 
when pain and paralysis again occurred and he received a 
3d therapeutic course starting on April 3, 1954, with good 
palliation. When symptoms again rec 1 month later. 
| my decision to postpone therapy was made, and he died 
a few weeks later. 


Soft-Part Sarcoma 


One patient with recurrent fibrosarcoma of the leg 
and bilateral pulmonary metastases was treated with 
cortisone and nitrogen mustard and obtained a good 
remission. This case is as follows: 

Case 16. A 65-vear-old woman was admitted to the hos- 
pital on June 27, 1953, with a diagnosis of fibrosarcoma of 
the leg, with bilateral pulmonary metastases. A _ fibrosar- 
coma had been excised from the lateral left lower leg in 
1949. and recurrent lesions had been excised in 1951 and 
1953. In June, 1953, x-ray examination of the chest re- 
vealed bilateral pulmonary metastases. Accordingly, a 
course of cortisone and nitrogen mustard was started on 
July 27: she tolerated the treatment very well, without any 
nausea or vomiting. She received the 2d and final course 
in September. Although the bilateral pulmonary metastases 
had been progressive before the Ist course of therapy, peri- 
odic x-ray studies of the chest to the present time have re- 
vealed no progression and no new Fifteen months 
after the Ist course of treatment, the remission continued, 
and she was in excellent health. 


Retroperitoneal Neoplasm (Type Not Established) 


This final case report is included as one of the in- 
teresting therapeutic responses in the series. Although 
technical difficulties precluded a biopsy at operation 
it was the opinion of all consultants that the lesion 
was neoplastic and was definitely pursuing a fatal 
course. On the basis of gross description and char- 
acteristic clinical behavior it appears to have been a 
neoplasm of blood-vessel origin. This personal opinion 
is based on data presented in two previous publica- 
tions that reviewed 1100 cases of benign and malig- 
nant tumors of blood-vessel origin.** 


_ Case 17. A 60-year-old man was admitted to the hospital 
in December, 1951, complaining of inguinal pain on the 
right and edema of the right leg. ysical examination was 
negative except for a 1] femoral mass and edema of the 
right leg. Extensive laboratory and roentgenographic stud- 
ies were negative. Three weeks after admission a rapidly 
growing mass was detected in the pelvis on the right. Ex- 
ration of the abdomen and inguinal area revealed a 
rge, fixed retroperitoneal mass occupying the right side of 
the pelvis, extending into the right femoral area and dis- 
placing the right iliac artery anteriorly. A tentative diag- 
nosis of retroperitoneal sarcoma was made, and 
biopsy was performed because of marked tumor vascularity. 
Multiple deep needle biopsies, which quickly filled the 
syringe with blood under pressure, yielded no cells for study. 
Formal biopsy was deemed too hazardous by the surgeon. 
After operation deep x-ray therapy was immediately started 
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over the area and completed in April, 1952. Moderate 

tumor regression resulted, persisting until August, when 

growth suddenly accelerated. By October edema of the leg 

and genitalia was massive. The large qa; tumor was 
t 


evident on inspection, involving the ri lower part of the 

abdomen, the pelvis and the lateral ttock and femoral 

_ A systolic bruit and thrill extended from the huge 
vin 


mass superiorly to the umbilicus and inferiorly to 
the right knee. The patient’s condition deteriorated rapidly, 
and narcotics were necessary every 2 hours for intractable 
pain. Six months after completion of x-ray therapy, an in- 
tensive course of ACTH and ni n mustard, supplemented 
by testosterone, was administer Clinical response and 
tumor regression were slow but definite, and 1 month later 
he was free of pain. Improvement continued, and in _ 
uary, 1954, he returned to his full-time duties as a 
pital administrator. At t. 2 years after combination 
therapy, he is in excellent general health and free of pain, 

remission continues. Moderate dependent edema per- 
sists, with residual inguinal induration from radiation, but 
no tumor is evident and no thrill or bruit is detectable. 


Discussion 


Temporary remission of 16 per cent and the suc- 
cessful palliation of an additional 15 per cent of 100 
patients with hopeless cancer are unusual and neces- 
sitate analysis of all possible causative factors. The 
ability of the corticosteroids to mask symptoms and 
create a sense of well-being was first considered and 
discarded as a cause because patients received the 
large doses of ACTH or cortisone only during the 
brief five-day period of active treatment. A sense of 
well-being alone would not explain the striking re- 
gression of metastases in patients such as Case 6 (Fig. 
1), nor would it explain the long subjective and ob- 
jective remissions that continued from six months to 
more than three years after cessation of active ther- 
apy. Spontaneous remission was also considered a 
possible factor. However, the rarity of spontaneous 
remission in rapidly declining, advanced cases does 
not remotely approach the percentage of remissions 
noted above, and would not obtain on such a per- 
centage basis in 100 patients except by remarkable 
coincidence. Finally, delayed radiation remission was 
also discounted as a possible causative or contributing 
factor. The majority of patients had been in progres- 
sively declining phases for too long between comple- 
tion of the radiation and institution of the corticos- 
teroid and nitrogen mustard treatment. Thus, Cases 
1, 3, 7, 12 and 17 were deteriorating clinically when 
they received combination therapy five, three, twelve, 
eight and six months, respectively, after completion 
of radiation. Eight patients (Cases 2, 6, 8, 9, 10, 11, 
14 and 16) had been given no radiation therapy what- 
ever and, of course, were excluded from consideration 
of this factor. 

The actual mechanism of action of the combined 
corticosteroid and nitrogen mustard therapy is ob- 
scure. It is paradoxical, and yet significant, that corti- 
costeroids and nitrogen mustard, which individually 
have little or no tumor-inhibitory effects on such re- 
sistant neoplasms as adenocarcinoma, have produced 
the palliation and remissions noted above when used 
in combination. The limited biopsies obtainable dur- 
ing remission after therapy were inconclusive. Whether 
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the mechanism involved is additive or synergistic and 
the end result one of enhanced natural host resistance 
to cancer is problematical. 

Early in the investigation variable doses of nitrogen 
mustard were studied. Results were disappointing 
with the use of excessive daily doses or of a single 
massive dose. In a few cases the disease appeared 
to be stimulated by the larger doses of nitrogen mus- 
tard, an observation that has also been described in 
animal experiments. It was also noted in the present 
series that ACTH and cortisone, which operated to 
abolish or reduce the severe nausea, vomiting and 
bone-marrow depression caused by nitrogen mustard, 
did so only when the standard doses of nitrogen mus- 
tard were not exceeded. For these reasons a standard 
dosage of nitrogen mustard was utilized throughout 
the series and was administered over a five-day pe- 
riod, during which it would effect numerically greater 
generations of neoplastic cells in mitosis. 

Although ACTH was more commonly employed in 
the series the combination of cortisone and nitrogen 
mustard proved more effective with cancer of the 
breast and prostate, and isolated cases of cancer of the 
cervix and fibrosarcoma. The dramatic remissions of 
metastatic breast cancer, for intervals as long as six- 
teen months, compare more than favorably with those 
obtained with the use of cortisone alone or with the 
radical procedure of total adrenalectomy. Moderate 
to large daily maintenance doses of cortisone, how- 
ever, were necessary to sustain the remissions after 
discharge from the hospital. 

The response of the patient to the initial course of 
therapy usually established its ultimate value in each 
case. Generally, if treatment was effective, clinical 
improvement occurred within three to six weeks. If 
initial palliation proved successful, treatment was re- 
peated once or twice at intervals of one or two months 


aS a precaution against recurrence of the cancer, and ~ 


then discontinued until symptoms or tumor recurred. 
Therapy was not repeated, of course, in the cases in 
which the palliative response was poor at the outset. 
However, the effectiveness of ACTH and cortisone 
in protecting the patient from nitrogen mustard toxic- 
ity has made it possible, when necessary, to administer 
four or five courses of combined corticosteroid and 
nitrogen mustard within a year with little adverse 
effect. 

Patients who had less advanced disease than the 
average in the series appeared to obtain relatively 
more palliation, when it did occur, than the seriously 
ill patients, who had little recuperative or reparative 
powers. For this reason, the combined therapy is cur- 
rently being used prophylactically as a postoperative 
procedure for unresectable, radiation-resistant can- 
cers and has produced some unusual remissions (as 
in Case 8). It also proved more effective when em- 
ployed as a concurrent adjunct to radiation therapy 
for such radiosensitive neoplasms as malignant lym- 
phomas in which the disease was too ive or 
widespread for radiation alone (as in Cases 3 and 4). 
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In a few cases improved palliation appeared to re- 
sult when the combined corticosteroid and nitrogen 
mustard preceded radiation and was not handicapped 
by tumor avascularity caused by radiation endarteritis 
and fibrosis. Oral administration of triethylene mela- 
mine, a compound related in action to nitrogen mus- 
tard, also promises to be a valuable adjunct to com- 
bined ACTH and nitrogen mustard in the palliation 
of gastrointestinal cancer and hepatic metastases, 
probably because of its more sustained action and high 
intestinal and portal concentration as an orally ad- 
ministered agent (as in Case 14). At present these 
clinical advances, coupled with recent improvements 
in technic, show promise of results superior to those 
presented in this report. 

More important than technical refinements has 
been the over-all clinical experience that has re- 
peatedly emphasized definite fundamentals essential 
to implementing the mode of therapy. Thus, as the 
investigation progressed, it became increasingly ap- 
parent that the method is complex and flexible, that 
each case must be highly individualized and that 
treatment must be adapted accordingly, with full ap- 
preciation of its shortcomings and inherent hazards. 
Therapy based on less would constitute disservice to 
a group of patients who require and deserve more 
than casual care. 

Summary CONCLUSIONS 


In an effort to develop a new approach to the de- 
finitive palliation of patients with advanced cancer, 
100 cases were treated with large doses of ACTH or 
cortisone administered simultaneously with nitrogen 
mustard. The majority of the 100 patients were in 
advanced or terminal phases of cancer and had failed 
to respond successfully to previous surgical, radiation 
or hormone therapy. 

Unusual temporary remissions for intervals as long 
as three years were obtained in 16 per cent of pa- 
tients, often with associated tumor regression or ar- 
rest. An additional 15 per cent received good pallia- 
tion, with prolongation of life in increased comfort. 
The remaining 69 patients were classed as fair (29 
per cent) or poor (40 per cent) in palliative response 
and received little or no benefit. 

It was particularly noteworthy that prolongation of 
life resulted only in patients who received definite 
palliation of symptoms. The ACTH and cortisone 
successfully acted to abolish or greatly to reduce the 
severe nausea, vomiting and bone-marrow depression 
usually caused by nitrogen mustard. Complications 
and side effects were few and temporary. 

There is evidence that use of the method in earlier 
phases of cancer, its concurrent employment with 
radiation and triethylene melamine, as well as recent 
refinements in technic, will produce palliation and 
remissions superior to those reported in the present 
series. Case reports of 17 patients who had unusual 
subjective and objective remissions are described. 

379 30th Street 
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SARCOIDOSIS IN SIBLINGS* 
Morcan Y. Swirsky, M.D.,¢ anp Rospert M. Lowman, M.D.t 


NEW HAVEN, CONNECTICUT 


Ses, a granulomatous process of un- 
known etiology with a tendency to affect the retic- 
uloendothelial tissues of all organs, running a chronic, 
usually mild and relapsing course, can produce many 
confusing symptoms and clinical manifestations. Ex- 
cellent reviews of the early literature concerning the 
disease have already been published. There have been 
more recent contributions by Gravesen,' Longcope 
and Freiman’ and Freiman.* 

Over the course of years, diverse sources have re- 
corded numerous observations from which the com- 
posite picture of sarcoidosis has eventually developed. 

Although there is considerable controversy over the 
possible tuberculous or nontuberculous origin of 
sarcoidosis we do not intend tc enter into this dispute. 
The evidence bearing on this and other causative 
agents has been adequately summarized by Longcope 
and Freiman.* It should be stressed, however, that 
the microscopical appearance of the granuloma is 
not of itself sufficient to establish the diagnosis of 
sarcoidosis. The granuloma is nonspecific and may 
be caused by a variety of agents. Similar granu- 
lomatous diseases of known etiology may be pro- 
duced by tuberculosis, brucellosis, leprosy, berylliosis, 
coccidioidomycosis and histoplasmosis. Thus, the diag- 
nosis of sarcoidosis is established by exclusion, and, 
because this exclusion is based on tests and examina- 
tions of limited accuracy, the possibility of error 
exists as Scadding* has pointed out. The limitation 
of the diagnosis is due to the inability to discover an 
etiologic agent and to establish a clear definition of 
the entity. 

The frequency of sarcoidosis is difficult to evaluate. 
A rate of 0.13: 1000 was found in Swiss Army recruits ; 
there are other estimates that approximate this figure. 
Moreover, it is difficult to determine whether the dis- 
ease is more common in males or in females, although 
the published reports indicate that a slightly higher 
proportion of females show involvement. Whereas 
the condition may be found at any age, young adults 
seem to be most frequently affected. It is world wide 
in eet acd and numerous reports indicate that it 
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is apparently more common in Negroes than in whites. 

The stages in the histologic development of the 
sarcoid lesion, although unknown, have been evalu- 
ated by many observers. In recent years several series 
of cases have been reported emphasizing its protean 
and unusual manifestations. There are, however, ac- 
counts of families in which 2 or more siblings have 
suffered from the disease, often at the same time. The 
occurrence in siblings and in twins is such that per- 
haps it is reasonable to raise the question of possible 
familial factors. 

Sellei and Berger® observed sarcoidosis in 5 siblings 
of a family of 7, the diagnosis being established by 
biopsy. Dressler*’ reported a case in a brother and 
sister and, a year later, another case in 2 brothers. 
The diagnosis in these cases was made on the basis 
of the clinical picture and x-ray findings. Bergmann* 
found the disease in 2 sisters presenting typical his- 
tologic skin lesions; it is interesting to note that death 
occurred in each case as a result of hematogenous 
tuberculosis and right-sided heart failure. 

MacCormac® diagnosed sarcoid disease in 2 sisters 
on the basis of positive biopsy reports from typical 
skin lesions, the appearance of the lungs on x-ray ex- 
amination and negative Mantoux tests. Boggild’® de- 
scribed 2 cases of probable sarcoid of the fingers in 
sisters, two and five years old. Leitner™ found the 
disease in a brother and sister both of whom ap- 
parently ran the same clinical course. Van Buchen"* 
mentioned the appearance of the disease in two 
brothers. 

The first to report the occurrence of Boeck’s sar- 
coid in siblings in the American medical literature 
were Robinson and Hahn,'* who presented a series 
of cases in two unrelated Negro families. Four male 
siblings gave manifestations of sarcoidosis in one group 
whereas 2 showed positive changes in the other family. 
Sherer and Kelley" first described the presence of 
sarcoidosis in identical Negro twins, and Gilg™ dis- 
cussed the occurrence of the disease in white female 
identical twins and stressed the similarity of the clini- 
cal manifestations in these patients, probably result- 
ing from the fact that identical twins may be ex- 
pected to react to any given stress in a more nearly 
identical manner than other siblings ve possibly 
do. Thus, there are only 3 case reports of sarcoidosis 
in siblings i in the American medical literature, despite 
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the wealth of cases described in the general literature. 
The following cases involving a brother and sister are 
added to the 10 cases in the European literature and 
the 3 cases reported in the United States. 


Case Reports 


Case |. HLG., a 48-year-old married salesman, was seen 
at the New Haven Hospital Cancer Detection Clinic on April 
25, 1949, when he had no specific complaints. Physical ex- 
amination was negative, and the laboratory work was not 
remarkable except for a ++ test for albumin in the urine. 

phot tgenographic survey the chest revealed 
a lesion in the right hilar region and this was interpreted 
as showing Boeck’s sarcoid. In December x-ray study of the 
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lateral enlargement of the ihilar and right superior 

mediastinal lymph nodes ( Fig. 1A). Roentgenograms of the 

hands showed no conclusive changes compatible with 
idosis. In view of the lack of symptoms no 

(such as cortisone or calciferol) has been given to date. 


Case 2. E.G., the 33-year-old married sister of H.G., has 
been followed since March 20, 1950, for routine physical ex- 
aminations, relief being sought for typical tension headaches 
and sciatica syndrome secondary to a ruptured lumbar disk. 

The past history was negative for skin, ocular, glandular 
and bronchopulmonary diseases, and the only positive find- 
ings were that she had had chicken pox, pertussis and re- 
current bilateral otitis media in childhood years and measles 
at the age of 24. She was a gravida II, para I, having been 

i cesarean section at the age of 27 of a normal 
infant. Su uently, she had had a spontaneous miscar- 


Figure |. Roentgenogram in Cases | (A) and 2 (B). 
A shows striking bilateral enlargement of the lymph nodes. The lobulated densities represent the involvement of the peri- 


bronchial and right paratracheal | 
resent parenchymal infiltrations. 
enlarged hilar, peritracheal and peribronchial lymph 


chest was repeated, and no change in the hilar lesions was 
found. He was first seen on March 22, 1950, when he un- 
derwent a routine physical examination without offering 
any specific complaints, aside from the concern over the 
x-ray reports he had received. 

The past history was negative for skin, ocular, glandular 
and bronchopulmonary diseases. He had not been outsi 
the continental bounds of the United States. 

Physical examination revealed a well developed and well 
clear, and no superficial adenopathy was present. e eyes, 
including the fundi, were . The trachea was in the 
midline, and the neck vessels were not distended. The chest 
was symmetrical, and the lung fields were clear to percussion 
and auscultation. The bl pressure was 130/90. The 
heart was not enlarged; rh was regular, with oe 
rate of 74 per minute and tones of good quality, no 
murmurs were detected. The abdomen was soft, no organs 
or masses being felt. 

Fluoroscopic examination of the chest demonstrated bi- 
lateral hilar nodular lesions, more marked on the right, and 
no apparent evidence of parenchymal involvement. The 
Mazzini test was negative, and a hemogram was : 
The sternal bone marrow revealed no abnormal! cells, and 
the serum protein, including the albumin-globulin ratio, and 
the serum calcium were normal. 

The patient has been rechecked repeatedly, and no alter- 
ations in physical findings have been observed; he remains 
asymptomatic thus far. Tuberculin tests have been negative 
on 3 different occasions. 

X-ray studies of the chest at the Grace-New Haven Com- 
munity Hospital on July 26, 1953, disclosed considerable bi- 


h nodes. Minimal linear streaked shadows in the midlung areas were thought to rep- 
emonstrates sarcoidosis of the mediastinum and lungs represented by bilater 


lobulated 


nodes. Minimal streaking in the right midlung area is also shown. 


riage duri 
menstrual a 


She had 


the 4th month of _soconenes. no 

ities and denied any allergic conditions. 

A review of her habits was not remarkable, and, like her 

| she had not traveled outside the continental United 
tates. 

Physical examination revealed a well developed and well 


nourished woman. The skin and mucous membranes were 
clear, and no superficial adenopathy was found. The eyes, 
including the fundi, were normal, a th eardrums were 
extensively scarred. The trachea was in the midline, and 
the thyroid gland was easily palpable but not truly enlarged. 
An accessory nipple was noted below the right breast; no 
masses were present. e chest was symmetrical, and no 
abnormalities of the heart or lungs were observed. The 

pressure was 110/70. There was a well healed mid- 
line suprapubic scar, and no organs or masses were felt in 
the abdomen. Rectal and pelvic examinations were normal. 
Fluoroscopic study of the chest, urinalysis and a Mazzini 
test were negative. hemogram and sedimentation rate 
were normal. 


Physical 

fluoroscopic study of the chest revealed the presence of some 
hilar adenopathy and, in view of her brother's history of 
sarcoid, a screening film of the chest was taken and was re- 
ported as positive for bilateral hilar adenopathy. She was 
finally admitted to the Grace-New Haven Community Hos- 
pital for study on July 20. 


5 ¥ ys 
aa 
— 
A B 
She was seen on May 9, 1954, complaining of a recent 
upper respiratory infection followed by the development of 
low-grade, intermittent pain in the upper aspect of the 
chest, radiating to the interscapular region, that was not 
accompanied by chills, fever, cough, dyspnea or wheezing. 
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| normal. 
The serum protein was 750 (albumin of 3.5 gm. 


globulin of 3.98 gm.), uric acid 4.15 mg. =o 
cc. A tuberculin test was negative, and, at a later date, 

test with 2d-strength tuberculin was ‘questionably faintly 
positive. All other blood chemical constituents were no 

as were the basal metabolic rate and an elec iogram. 
X-ray studies showed bilateral hilar adenopathy, more 
marked on the left side (Fig. 1B), and ge early ona 
chymal involvement of the Ie lower lobe. Osseous lesions 
were demonstrated in phalanx of the left 
thumb, the 4th right natecumpel bone and the distal phalanx 
of the Ist right toe. 

The chest pain noted before admission had cleared with 
the use of salicylates and has not recurred to date so that 
no “specific therapy” has been gi urther progression 

has occurred 


Discussion 


As pointed out above, familial factors seem to de- 
termine occurrence of sarcoidosis; and there seems to 
be no doubt that the increased use of photoroentgen- 

ographic and fluoroscopic surveys of the chest will 
added to the statistics now available. 

It is most difficult to ascertain the frequency and 
distribution of sarcoidosis in the general population, 
but statistical data indicate that racial as well as 
geographic factors are of epidemiologic importance. 


SUMMARY 


Two cases of clinically diagnosed sarcoidosis oc- 
curring in a brother and sister are presented. The 
cases showed similar clinical and x-ray features, and 
there was a four-year interval in time between the 
apparent onset in each. 

Previously reported cases of sarcoidosis in siblings 
The question of possible familial factors in the de- 
velopment of Boeck’s sarcoidosis is again raised. 
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SPECIAL ARTICLE 


HEART DISEASE IN MASSACHUSETTS IN RELATION TO THE 
WORKMEN’S COMPENSATION ACT 


Ricuarp J. Crarx, M.D.,* Emma Sansorn Tousant, LL.B.,t Howarp B. Spracuse, M.D.t 


BOSTON 


the State of and, indeod, in many 
other states, there is an important medical-social- 
economic problem that is unfamiliar to a large por- 
tion of the medical profession. We refer to the Work- 
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men’s Compensation Act, especially as it concerns the 
cardiac patient but also as it affects other persons 
with chronic disease and disability. This problem is 
of importance to physicians since their patients may 
be involved with compensation disputes, since they 
may be called on to testify before the Industrial Ac- 
cident Board or courts and, most important, because 
as a profession they should be concerned with reha- 
bilitation of patients with chronic disease to self-sup- 
porting employment. Although the heart problem in 
employment is not unique, it has been increasing and 
is the most serious one, owing to the prolongation of 
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life in the population. A recent statistical study of 
employment of cardiac patients sponsored by the 
Massachusetts Heart Association in 100 industries in 
Greater Boston, representing 176,024 employees, in- 
dicates clearly for the first time that workmen’s com- 
pensation is a substantial obstacle to the hiring of 
persons with heart disease." 

_ In the past few years the trend in cardiac cases 
has become that of granting compensation for dis- 
ability or death on such a liberal basis that the Work- 
men’s Compensation Act has become distorted to the 
position of a sickness insurance quite apart from its 
original purpose. In 1951, 31 per cent of death claims 
granted in Massachusetts were for heart disease, rep- 
resenting over $500,000, and these figures did not in- 
clude extracardiac vascular accidents such as cerebral 
episodes and pulmonary emboli.’ As a result industry 
has become increasingly wary of employing cardiac 
patients or indeed persons beyond middle age. It is 
obvious what the effect of this is on rehabilitation 


programs. 

In 1953 a committee of the Massachusetts Medical 
Society was appointed to study employment of handi- 
capped persons. Although this article does not ex- 
press any official view or opinion of the committee, 
it is prepared at the suggestion of the members so 
that the medical profession may become better ac- 
quainted with all aspects of this entire problem, which 
calls for clear thinking. 


Basic Facts ReGarpinc THe WorKMEN’S 
Compensation Act 


The first compensation law was passed in Germany 
in 1884, and many countries soon followed its lead. 
Under the American judicial system, based on the 
common law of England, the injured employee was 
either without a remedy or was at great disadvantage 
in proving liability on the part of the employer in 
case of injury. As a result, in 1912 the Workmen’s 
Compensation Act was passed in Massachusetts. This 
act covers personal injury, which is defined by deci- 
sions of the Supreme Judicial Court as any injury to 
the body or mind, direct or indirect and arising out of 
or in the course of employment, thereby including 
disease as well as accident. It furthermore states that 
aggravation of a pre-existing disease to the point of 
disability or to a fatal ending sooner than would have 
occurred otherwise shal] be a personal injury pro- 
vided it is caused by the strain or exertion of work, 
but not if it is due to the natural effect of exertion 
on an organ already diseased. 

In 1947 an important procedural change known as 
the Presumptive Act, or section 7A, was passed: “In 
any claim for compensation where the employee has 
been killed or is physically or mentally unable to tes- 
tify, it shall be presumed, in the absence of substantial 
evidence to the contrary that the claim comes within 
the provision of this chapter.” This permits a claimant 
to present facts showing that the injury arose in the 
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This act is administered by the Industrial Accident 
Board set up under General Laws, Chapter 24. It 


duties of the Board are quasi-judicial as well as ad- 
‘nistrati 


ProcepureE UNDER THE ACT 


Every employer is obligated to report all injuries, 
minor or major, to the Industrial Accident Board 
and to send a copy to the insurer. The insurer, if 
satisfied about liability and disability, enters into an 
agreement with the employee to pay him compensa- 
tion benefits. A copy of the agreement is filed with 
the Board. 

Reports of injury are processed by the Board, and 
if a probable compensable disability is indicated and 
no agreement is filed, the Board sends a letter of in- 
quiry to the insurer. If the latter denies liability it 


479 
course of employment, and then it is presumed to 
have arisen out of employment. The burden is then 
shifted to the employer or insurer to produce sub- 
stantial evidence to the contrary. 

ADMINISTRATION OF THE ACT 
consists of 9 members appointed by the Governor for 
a term of five years; 1 member must be a woman. 
The law provides that members devote their whole 
time in business hours to the work of the Board. The 
that he must file a claim and request a hearing, which 
a decision based on his opinion and medical evidence 
presented by the parties involved. The Board or a 
single member may at any time appoint a duly quali- 
fied physician to examine the injured employee and 
to report, and such a report is made part of the record. 
The opinion of such an impartial examiner has al- 
ways carried substantial weight because he is the ad- 
viser to the Board member, but the Board member 
does not have to accept his opinion but may accept 
that of anyone else whose testimony is in the record. 
In the event of appeal of the single-member deci- 
sion by either party, which must be made within seven 
then argued before the Review 
ists of 3 or 5 members appointed 
but does not include the member 
the case. The Review Board has 
» reverse or make any change that 
finding of facts, but does not take 
. receipt of the decision the ag- 
may appeal to the Superior Court on 
of law and more particularly for deci- 
the admissable facts warrant the ruling 
by the Review Board. Appeal may then 
Supreme Court on question of law 
of cases in which total, partial or 
permanen total compensation is being paid may 
be requested by either the insurer or the injured em- 


ployee at any time if the medical evidence shows that 
the employee’s condition has changed for either bet- 
ter or worse, 


SETTLEMENT UNDER THE ACT 


Total disability is awarded when the person is dis- 
abled for the work he was doing at the time of in- 
jury and is unable to obtain employment of any other 
kind, and entitles him to two thirds of his average 
wage, but not more than $30 or less than $18 a week 
in an amount not to exceed $10,000. 

Partial disability is awarded in a case in which in- 
jury prevents pursuit of former employment but in 
which the claimant has ability to work in other em- 
ployment. He is entitled to the difference between 
average wage at the time of the injury and his pres- 
ent earnings, but not to exceed $30 a week nor a 
maximum amount of $10,000. 

Total and permanent disability assumes that the 
condition due to the injury is a permanent one and 
that it prevents the performance of any work for 
money. It entitles the person to two thirds of his 
average wage but not over $30 a week, nor less than 
$18, but this does not become effective until he has 
received the maximum of $10,000 for total and for 
partial disability. 

In addition to the compensation mentioned above, 
$2.50 weekly is allowed for each dependent, and also 
specific amounts ($20 a week for a scheduled period ) 
for functional loss of use of a member and a further 
amount for disfigurement. 

Death-claim payments are allotted on the basis of 
dependency. A widow, while unmarried, receives $20 
a week and $5 for each child under eighteen, until she 
has drawn $10,000 or payment of 400 weeks, except 
that if she remains unmarried and is unable to be fully 
self-supporting, payment continues at $20 a week. 

Lump-sum settlements may be made in two types 
of cases, the first being when there is questionable li- 
ability. Here, a compromise sum settlement may be 
agreed upon, depending on the type of injury, de- 
gree of disability, previous wages and the probable 
connection between the injury and disability. The 
second type involves cases in which liability has been 
established and compensation paid and lump-sum 
settlement would serve to rehabilitate the injured em- 
ployee, or in which continued disability is question- 
ably due to the previous injury. Such a settlement 
forever prevents the employee from collection of fur- 
ther compensation or medical service thereafter for 
this particular injury, but does not prevent him from 
engaging in other employment, in which another in- 
jury aggravating a pre-existing condition would again 
entitle him to receive benefits at the expense of his 
new employer. 

To Work oF aN Emptoyee REceIvING 


If an employee receiving compensation decides to 
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his previous wage, he is entitled to continued partial 
compensation, which is the difference between his 
previous wage and his new earning capacity, but not 
to exceed $30 a week. If he is unable to continue 
his new occupation, he reverts to his previous dis- 
ability payments. If the work for the new employer 
aggravates a pre-existing condition, the new employer 
becomes liable, and it should be remembered that in 
the event of death the Presumptive Act of 1947 men- 


Brightman’s case (220 Mass. 17) was the first car- 
diac claim to be brought under jurisdiction of the 
Board, being settled by the Supreme Court in Decem- 
ber, 1914. The employee was a cook on a lighter, 
where he was obliged to live. The boat began to sink, 
and he made several trips to and from the dock to 
save equipment. He hastened to the pier, where he 
shortly died from a valvular disease of the heart. 
Evidence indicated that his extra effort had acceler- 
ated a previously existing heart disease to a mortal 
end sooner than would otherwise have occurred and 
that this was a personal injury within the meaning of 
the act. 

Madden’s case (222 Mass. 487) , the next important 
decision, was made in February, 1916. This employee 
was engaged in her work repairing bad spots in the 
weaving on rolls of carpet, which involved pulling 
the material. While so engaged she felt something 
give in her chest but continued work, and shortly 
chest pain developed and she was hospitalized, Evi- 
dence indicated that pulling the carpet induced a 
heart attack in a previously weakened heart. The 
Court stated that when harm to the employee was not 
wholly the effect of the work but came in part from 
the previously weakened heart, the Act makes no 
provision for apportionment but protects the em- 
ployee ; the previous condition of health is of no con- 
sequence in determining the amount of relief to be 
afforded. To be considered is the hazard of employ- 
ment to the employee in his condition of health, and 
not what the hazard would be to a healthy employee. 
Award was made to the claimant. 

The Burns case (266 Mass. 516), settled in March, 
1929, involved a night watchman with a 
heart due to rheumatic valvular disease when he en- 
tered employment. His duties required him to walk 
13 to 15 miles each night up and down stairs, seven 
nights a week. An acute heart attack occurred while 
he was at work climbing the stairs, but there was no 
evidence of particular strain and medical testimony 
was to the effect that his attack was the natural ef- 
fect of exertion by his work on a damaged heart. The 
Court ruled that this was not a personal injury. This 
seemed to establish a principle that some definite 
strain must occur to cause ultimate breakdown rather 
than the natural effect of exertion. 
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ioned above omes applicable. 

Earty AND Recent Carpiac Case Decisions 
UNDER THE ACT 
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J. J. Brozozowski’s case (328 Mass. 113, November 
27, 1951). The employee was a forty-eight-year-old 
case nailer whose work involved nailing sides and 
bottoms together, and placing cases on a truck by 
lifting one end and pushing the truck underneath. 
The cases varied in weight from 16 to 100 pounds. 
On the morning of June 6, 1949, he complained of 
not feeling well and as a result did not lift cases onto 
the truck. He went to lunch and continued work in 
the afternoon. At 3 p.m. a fellow employee found 
him dead on the floor. The medical examiner’s opin- 
ion was “coronary heart disease.” 

The single member of the board found that the 
patient had prior coronary-artery disease but that the 
work performed on June 6 precipitated the heart at- 
tack and induced death sooner than it would other- 
wise have occurred. Compensation was awarded to 

On appeal to the Superior Court it was decreed 
that personal injury arising out of and in the course 
of employment was not sustained and the claim was 
dismissed. 

Appeal was made to the Supreme Court, which re- 
versed the decision in favor of the claimant, stating 
that, contrary to the insurer’s contention, the occupa- 
tional strain giving rise to injury need not be an unu- 
It also stated: 


which hold that 


where the 


the employee’s was degen- 
eration of his cardiac organ or was accelerated by a strain 
or exertion attributable to his work on June 6th was a 
of fact for the board to decide. We cannot say 

its decision was unwarranted. 


John P. Ramos’s case (330 Mass. 686, December 
31, 1953). The decedent, a fifty-three-year-old man 
employed by a gas company for thirty-two years, be- 
gan work at 7 a.m. on December 9, 1950, carrying 
out his accustomed duties of breaking up and remov- 
ing heavy clinkers from a furnace, working until 
noon. After lunch he worked at a purifier removing 
oxide until 2 p.m., when he went out into the yard 
for a smoke. Shortly thereafter he was found dead in 
the yard. Coronary occlusion was given as the cause. 
A physician testified that on November 2, 1950, he 

diagnosed coronary-artery disease and prescribed 
rest and avoidance of work. It was stated that the 
patient had complained to his wife of chest pain the 
night before. At work on the day of death he seemed 
in a “jolly” state. 

The single member of the Board stated that the 
employee had such advanced heart disease that “it 

was not necessary to place any strain or stress on his 
et to cause death, that it necessarily follows . 
that the least exertion required in this work 
was sufficient on this day to hasten his death sooner 
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than it would ordinarily occur.” It was also stated 
that the claimant was entitled to benefit of the pre- 
sumption under Section 7A (referred to above). The 
reviewing board upheld these findings. 

On appeal to the Supreme Court it was ruled that 
the presumption under Section 7A was not applicable: 


The evidence as to the likelihood of the decedent’s 


Walter J. McMurray’s case (January, 1954). The 
decedent was a fifty-one-year-old investigator for the 
Registry of Motor Vehicles. At the time of his death 
on October 19, 1951, he was investigating an unusual 
fatal automobile accident that involved the possible 
suicide of a woman whom he had known personally. 
At a hospital he talked with the woman’s son, who 
had been an occupant of the car, between 2:30 and 
3:00 p.m. “This interview was depressing.” After 
that he went to talk with another woman at her home 
about the accident and after being seated there for 
five or six minutes he had an immediately fatal heart 
attack at 4:00 p.m. He was under pressure to com- 
plete his report by 4:30 p.m. 

The patient’s physician testified that he had treated 
the decedent for a heart condition for about a year 
and had advised against physical or mental stress. 

A decision was made for the claimant by the Board, 
and the case was appealed to the Supreme Court, 
which 


that the an 

any time during the investigation. he, essential 
facts tending to prove the existence of such a condition 
need not be direct evidence but may be estab- 


lished’ by reasonable inferences from the facts shown to 


Discussion or Cases 


It is difficult to review these decisions on medical 
experts in these cases have opened emotional and 


losophy is involved. The whole 

compensation is brought up, but the nub of the prob- 
lem concerns the interpretation of the manner and 
extent of the aggravation of isting disease by 
every sort of employment. It focuses on the 

to which an employer is responsible for the protec- 
tion of the “idiosyncratic individual”—that is, a per- 
son who, by virtue of chronic disease, is perhaps more 
susceptible to injury than his healthy fellow workmen. 
The concept of “injury” has changed over the years. 
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exertion and of his apparently normal conduct on the 
morning of Dec. 9th, until practically up to the time of 
death was substantial evidence that the death was caused 
solely by his coronary heart disease and was not attribut- 
able to his employment. Apart from the presumption 
there was sufficient evidence to warrant the decision of 
the board. 

gradual ing down oF tissue a result Ol Work over 

a long period it cannot be said to arise from personal in- 

jury within the meaning of the act . . . The line between 

cases of that type and those where an employee suffers a 

strain in the ormance of his work may at times be 

While se goes to verge re ned th 
there was sufficient evidence to warrant the findings of 
the board. We perceive no difference between a stress or 
strain brought on by physical exertion and that occasioned 
by distress, worry, fear or anxiety. The Commonwealth 
| 


Now, indeed, employment of itself appears to con- 
stitute an injury. Giving a man a job seems to be the 
equivalent of doing him, physically, a disservice. 

It is commonly believed by the layman that hard 
physical work is bad for a man’s heart. After coronary 
degeneration has advanced to the point of producing 
angina pectoris, this is usually true. However, the 
recent extensive studies of Morris® and his associates 
in England have shown that men forty-five to sixty- 
four years of age doing heavy work are somewhat 
less than half as likely to die from coronary-artery 
disease as those doing light work. Furthermore, in the 
very large groups that the authors have specifically 
analyzed, consisting of the postal employees and the 
transport workers, it appears that those who continue 
physically active (such as postmen delivering mail), 

although angina pectoris may develop over the years, 
are again somewhat less than half as susceptible to 


as a developing coronary 
collaterals. In view of the fact that half of all men 
in the United States suffer from a significant degree 
of coronary narrowing and blocking by the age of 
forty-five to fifty, as stated by Proger* and indicated 
by the work of Blumgart, Schlesinger and Davis,’ it 
is clear that one is dealing with what, at present at 
least, is one of the inevitable features of life, against 
which we know of no protection unless it is by physi- 
cal labor and perhaps diet. A case in point is that of 
the American farmer. He has a long life expectancy 
and the longest employability of all workers, and re- 
mains physically active. One may argue persuasively 
that unemployment is far worse for the heart than a 
daily job that is within the capability of the worker. 
The dietary factor in coronary-artery disease is fat, 


tent in the world, has the highest rate of coronary- 
artery disease. In our opinion coronary atheroma is 
the price of prosperity, not of industrial employment. 

Returning to the decisions quoted, we see in the 
Brightman case clear-cut evidence of unusual exer- 
tion leading directly to death. In the Madden case 
it is more difficult to see that her regular work, which 
involved pulling a carpet roll, was a definite instance 
of strain, but that was a finding of fact made by the 
Board ; this case clearly stated that employees are pro- 
tected fully regardless of their underlying state of 
health. The Burns case seemed, at the time, to es- 
tablish the principle that there should be a definite 
instance of strain rather than the natural effect of 
exertion on the course of the underlying disease, Cer- 


latitude of the Board in fact finding. When one looks 
ahead to the more recent decisions, one may be al- 
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most certain that in 1954 an award would have been 
made in favor of Burns. It appears, as one moves 
from 1929 up to the recent cases, that the Board, on 
the advice of its impartial examiners, has seemingly 
disregarded the stated concept of definite strain ver- 
sus the natural effect of exertion. 

In the Brozozowski case it was stated clearly by the 
court that the occupational strain need not be unu- 
sual, and this statement in itself has opened the door 
for almost universal decision in favor of the claimant. 
The court reaffirmed the existence of the concept of 
gradual breakdown in the natural course of disease 
but concluded that this is a matter of fact for the 
Board to decide. 

In the Ramos case work was blamed in spite of the 
fact that the decedent had such advanced heart dis- 
ease “that it was not necessary to place any strain or 
stress on his heart to cause death” and therefore that 
the least exertion was sufficient to cause death sooner 
than it would otherwise have occurred. Since the 
decedent had complained of chest pain in the pre- 
vious night, a coronary occlusion may well have 
started while he was resting at home.* 

He seemed well when he went out for a smoke and 
then died. The seemingly contradictory statements at 
the end of the court decision are quite difficult to 
reconcile, at least without the full record before one. 
It seems that the delicate hairsplitting involved in 
these decisions may be too fine for even the most con- 
scientious Board member to follow. 

In McMurray’s case, his accustomed work was as- 
sumed to have been intensified by emotional stress, a 
factor totally incapable of measurement. The dan- 
gerous admission of nervous strain as the determining 
factor in death truly opens the floodgates, especially 
when the court states that such a strain need not be 
proved, but may be inferred. No man is free from 


disability? Decisions are most frequently made with- 
out post-mortem examination and without other than 
presumptive knowledge of pathologic occurrences. 
Conclusions in these matters may be drawn by a lay 
board on medical advice that may or may not be pro- 
fessionally of the highest caliber. Changing and con- 
fusing — are evident, all leading clearly to 

*One of us (R. cow whew 


t of was at stool after *s work, 
had antecedent but no pain He 
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sudden fatal coronary occlusion as their white-collar 

associates, the postal executives. It is suggested that 

maintenance of physical exertion over the years acts 

according to the work of Keys® and others. The worry. The work of the investigator of accidents can 

United States, with the highest dietary fat calorie con- hardly be divorced from an emotional content. It 
should be noted that he did not die for some time 
after his harrowing interview. 

The courtroom struggle concerns the question, 

What is the natural effect of exertion on a damaged 
heart, and when does work actually hasten death or 

tainly, there is a narrow line between the Burns case it This 

and the Madden case, demonstrating the arbitrary carding relation 
infarction on the one hand and any specific exertion or work on the 
other. Without autopsy, correlation can represent at best a most un- 
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the assumption that work is to blame when there is 
any association, essentially removing the subject from 
the realm of medical judgment. 

From these cases it is becoming clear that no car- 
diac patient can reasonably expect employment in an 
evened by Goo 
Act. Patients with coronary-artery disease are some- 
what more delicate than other of the same 
age, but if 50 per cent of all men over forty-five have 


Possmie Corrective 

In the discussion of amelioration of this unfortu- 
nate state of affairs a practical principle must be kept 
constantly in mind: benefits that have once been won 
by any section of the population cannot be readily 
legislated away. Court decisions that have been 
broadened to be widely inclusive are not likely to be 
modified. Thoughts for reform will have most likeli- 
hood of acceptance when based on constructive sub- 
stitutive measures. It is all very well to say that cer- 
tain criteria for compensability in heart disease should 
be set up, if such standards could be agreed on by 
the medical profession, but any criteria that would 
narrow the present basis of compensation awards 
would have small likelihood of legislative passage. 


Expert Medical Panel 


It has been urged that a panel of board-certified 
specialists be established by law to pass on the medical 
merits of all cardiovascular cases in an advisory ca- 
pacity to the Board to supplant the present impartial 
examiners, who may or may not be specialists in the 
eee oe Although this would be a move in 

direction, alone it could not solve the prob- 
already been established by the judiciary. Such a pro- 
posal has recently been stoutly opposed by labor and 
other groups in Massachusetts. 
Waivers 

To the uninitiated the application of waivers for 
workers afflicted with chronic disease seems a simple 
solution. As a practical proposition they would be of 
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substitutive solution. In Massachusetts the Second 
Injury Fund was set up after World War I to aid 


member, or if death results, compensation is 
paid by the insurer, who in turn is reimbursed up to 
50 per cent from the Fund. This fund is established 
by payment of $500 on the part of insurers in all cases 


ing a pre-existing heart condition. Such a provision 


problem increasing the 
ond Injury Fund from somewhere (actually the em- 
ployers) to keep it solvent would arise. 

In New York the Second Injury Law was enacted 
in 1945." Under this legislation a pre-existing partial 
but permanent disability, known to the employer, 
makes for eligibility if there is a second permanent 

j greater than that of the 


New York is that it has been made applicable in only 
1 cardiac case, and employers believe that it has given 
little tion. 

We believe that it remains to be proved that any 


It will be granted by all that by far the majority of 
cardiac claims arise from aggravation of pre-existing 
disease which did not have its origin from employ- 
ment. For this reason some persons argue that com- 
pensation for all such injuries should be made on a 
limited payment basis — for example, not to exceed 


50 per cent or $5,000. Again, we believe that impo- 
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when an employee who has previously suffered any 
injury resulting in loss or permanent incapacity of a 
hand, foot or eye incurs further disability by loss of 
some coro ary-2 ry C2 1c ry 
ford to employ any older workers? OF injury resulung in deat Pn there are no de- 
pendents. After World War II another fund was es- 
tablished, not limited as the one discussed above, to 
cover disabled veterans who were receiving compen- 
sation from the Veterans Administration for existing 
disabilities; this fund is established by payment of an 
additional $500 by insurers in cases of fatal injury 
regardless of dependents. 
It has been suggested that an amendment to the 
Second Injury Act might cover employees who have 
been certified by a specialist in cardiac disease as hav- 
would assure payments to the employee or survivor 
but would relieve the insurer or industry of 50 per 
cent of the burden. Yet when the death cases today 
average $12,000, and cases of permanent and total 
disability may run three or four times this amount, 
one may wonder how much actual relief this would 
give to industry and how much it would help to im- 
prove of the , the 
second injury alone. Under this act the employee, if 
granted compensation, receives it as usual from the 
insurer, who is relieved of further payments after one 
hundred and four weeks, the Second Injury Fund 
im ran in card cane b 
importance in cardiac cases, cannot be waived by the Werraplie tecone jury act can be devised t ' 
employee since they are the survivor's statutory right, enhance employment of persons with cardiac condi- 
which, in turn, cannot be waived because they are tions. 
not the survivor’s until the worker’s death. Further- 
more, any changes in waiver laws are seriously dis- Limited Payments 
approved by labor and could almost certainly not be 
passed. 
Second Injury Act 
The so-called “second-injury” principle should be 
understood and thought seriously about since certain 
well informed persons hold that herein lies the best jill 
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sition of such a limitation is legislatively impractical 
because the people will not give up what they now 
have and moreover that it could readily tend to make 
all claims automatically payable. 


Substitutive Insurance 


Possibly the best answer to this problem lies in re- 
moving cardiac disease as a personal injury from 
workmen’s compensation, where many believe that it 
does not belong, and placing it more correctly in 
the field of group health insurance. Ylvisaker* has 
stated that although cardiac patients are not insur- 
able on an individual basis, they can be insured suc- 
cessfully on a group basis along with people with 
other impairments provided there is a spread of 
handicapped people throughout industry. We shall 
not enter into the social aspects of compulsory health 
insurance or suggest whether such insurance should 
be on a private, public, state, federal or combined 
basis, but we do suggest that somewhere in this area 
an answer may be found that will fairly compensate 
all disabled cardiac workers, avoid the present legal 
combats and facilitate employment of the patient 
with heart disease. 

ConcLusions 

Workmen’s compensation in Massachusetts in re- 
lation to cardiac disease has evolved, as the result of 
recent decisions, to a point where it has become in 
part a sickness insurance for degenerative diseases 
that are becoming more frequent with the increasing 
life span. Since many employers do not consider 
such a trend within the historical or social justifica- 
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tion of workmen’s compensation, they cannot know- 
ingly afford to accept such a liability in a free labor 
market. As a result persons with heart disease, and 
all older persons, are paying the penalty by being de- 
nied needed employment, of which they may be quite 
capable. 

Although corrective measures are urgently needed, 
one should keep in mind that they must be on a sub- 
stitutive basis. It is our opinion that the most prac- 
tical measure may lie in the field of special or general 
group insurance properly to cover the financial needs 
of those with degenerative disease, leaving workmen’s 
compensation for the care of the worker truly injured 
on the job in accord with the original intent of the 
Act. Solution of this complex problem calls for in- 


gether with action arising from concerted public 
opinion. 
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MEDICAL PROGRESS 


COAGULATION, HEMORRHAGE AND THROMBOSIS (Continued)* 
BENJAMIN ALEXANDER, M.D.+ 


BOSTON 


Genetic aspects of hemophilia. A great contribu- 
tion to knowledge of human hemophilia has been 
made by Brinkhous and his colleagues,***** who have 


normality, which arose de novo in a strain of Irish 


Department of che Varies 
Israel Hospital, and the Department of Medicine, 


the author's laboratory described in this report was 

by a research grant, H-656 from the National Heart 
ational Institutes of Health, Public Health Service, 
the Medical and Development Board, Office 
General, Department of the Army, under Contract No. 


observed in an- 
“."e Here, too, the resemblance 


prompt, frequent and prophylactic transfusion with 
normal blood to bring the animals through their 
hazardous puppyhood. Many observations in this 
species agree remarkably with those in man.*® 

In addition to basic information concerning the de- 
fect of hemophilia, studies in the dog have yielded 
valuable genetic data. Mild to moderate allelic forms 
occur here as well as in man,” clinical manifestations 
depending on the level of circulating antihemophilic 
factor. Also, by inbreeding the disorder has been 
produced in the female,®* supporting reports of this 
exceedingly rare occurrence in human beings.**-** 

Diagnosis. Diagnosis in the classic case of hemo- 
philia usually presents no difficulties. It is based on 
the well recognized triad of heredofamilial sex-linked 
transmission, with the disease practically limited to 
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telligent understanding on the part of the medical 
profession and the many other groups concerned, to- 

1. 

extensively studied a hemorrhagic disorder in dogs 

that completely simulates the classic disease. The ab- 

setters,t has been maintained by inbreeding and by 

*From the 
Harvard Schuol. 

The work f 
a in 
professor of Medical School; associate 

to human hemophilia seems complete. 
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the male; the characteristic type of bleeding begin- 
ning early in life, involving joints, muscles, subcu- 
taneous tissues and mucous membranes and greatly 
influenced by trauma; and retarded coagulation re- 
flected in elevated clotting time and poor prothrombin 
consumption. It is now recognized that none of these 
features need be present except perhaps the poor pro- 
thrombin consumption. And even here, carrier and 
mild cases may have low antihemophilic factor but 
enough to assure normal in conversion. 
Moreover, even when the triad is evident, hemophilia 
may not be the correct diagnosis, as pointed out be- 
low. Final proof rests upon whether the plasma of 
the patient in question fails to rectify the clotting de- 
fect of a person with known hemophilia that can be 
corrected by normal plasma. 

Deserving of emphasis is the fact that a negative 
family history, even when pedigrees can be traced 
back extensively, does not exclude hemophilia. Only 
in about 50 per cent of cases is the family history posi- 
tive. This is not surprising since the disease may ap- 
pear de novo by some gene mutation, or may have 
existed subclinically in the antecedent relatives. 

Therapy. The well known clot-promoting prop- 
erty of normal blood has been used in the prophy- 
lactic management of hemophilia by frequent in- 
fusions of plasma (three times weekly) whether or 
not the patient is bleeding.** In my experience of 
over five years, and in that of others, it has been ef- 
fective in reducing the frequency as well as the se- 
verity of hemorrhagic episodes, permitting consider- 
able rehabilitation. The experience with dogs also 
attests to the validity of this approach. Its goal, 
analogous to that of replacement therapy for any per- 
manent inadequacy such as insulin for diabetes, is 
good control rather than treatment of a specific hem- 

havic episode. 

Newer knowledge now permits a more rational 
therapeutic approach. An antihemophilic-factor level 
of approximately 10 to 20 per cent of normal will 
assure normal clotting.* In an adult patient, who can 
be assumed to have negligible antihemophilic factor, 
this would require an infusion of about 250 cc. or 
more of plasma; although less will lower the clotting 
time, and may at times be clinically effective in stop- 
, it may not correct clotting com- 


gery, frequent (daily or twice daily) and substantial 
plasma or blood transfusions are necessary to induce 
and maintain normal clotting. This should be con- 
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Even on extended prophylactic treatment the basic 
clotting defect does not improve. In fact the recipient 

therapeutic agent. In a series of cases an antibody 
against hemophilic factor is said to have been demon- 
strable.*° It was then postulated that the antibody 
arose in reaction to a protein indigenous to the nor- 
mal subject but “foreign” to the hemophilic patient 
born devoid of it. I have been unable to demonstrate 
such antibodies, even in the plasma of several of the 
patients originally described.’” 

Although the explanation for this complication re- 
mains obscure, careful scrutiny of the reports reveals 
that the great majority of the patients with resistant 
cases sporadically received fraction I over 
many years, in addition to whole blood and plasma. 
This raises the question whether, if antibody develop- 
ment underlies the complication, it may have been 
induced by human protein that had become slightly 
altered and thus antigenic during blood processing. 
One patient who received only whole plasma, and this 
sporadically (once every two or three weeks) , became 
resistant after three or four months. On the other 
hand several subjects who have received normal 
citrated plasma three times weekly for five or more 
years respond as well now as at the beginning of 
treatment. 

Regardless of its this complication 
constitutes a hazard that, together with the risk of 
serum hepatitis, must be carefully weighed when pro- 
phylactic therapy is contemplated. Further investi- 
gation of this should also help elucidate 
the defect in hemophilia and related (“hemophili- 
oid”) states. 

It is noteworthy that neither ACTH nor cortisone 
patient. This is contrary to the experience 
others.*** 

Aside from plasma, or plasma concentrates of anti- 
hemophilic factor, there is no agent that, orally or 
parenterally administered, will safely correct the clot- 
ting defect. Thus, calcium, vitamins, hormones, the 
ingestion of “hemostatic” preparations, snake venoms 
and other preparations are, in my 
opinion, not only valueless but also frequently haz- 
ardous. Also noteworthy is the fact that intramus- 
cular administration of material rich in antihemo- 
philic factor (plasma or potent plasma euglobulin) is 
ineffectual. 

Of distinct value is the prompt, liberal and fre- 
quent application of thrombin locally to accessible 
bleeding areas, together with moderate pressure. 
When invoking such treatment the physician or sur- 
geon should first remove all clot and other débris to 

get right down to the oozing area. The hemophilic 
Satient and his family can readily learn how to apply 
this therapy, and should therefore keep vials of topical 
thrombin available in the refrigerator. Bovine mate- 
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etely. Moreover, 1 antinemophilic factor dis- 
appears within twelve to twenty-four hours, probably 
even faster in patients who are bleeding briskly. Thus, 
during hemorrhage, or for emergency or elective sur- 
tinued for seven to ten days, sufficiently long for com- 
plete wound healing. 
. this is true of all the 

assuring that other hemostatic components are normal. 


rial is preferable to human because of the risk of 

The orthopedic a to hemophilic 
into joints and muscles and other tissues is described 
in more detailed papers in this field. I know of no 
noteworthy therapeutic advances. The value of 
fibrinolytic agents injected into joints to dissolve clots 
has not been impressive in my experience. The 
judicious use of steroid therapy for the crippling 
posthemarthrotic changes is of some value. The pa- 
tient should be cautioned, however, that temporary 
alleviation of pain may frequently foster exuberant 
overactivity, imposing an intolerable strain on al- 
ready compromised mechanics. 

Only recently has attention been given to the psy- 
chiatric and social aspects of hemophilia.* A sympa- 
thetic and understanding physician can contribute 
enormously here. The disease profoundly affects the 
behavior of both patient and parents. Their reaction 


patients and parents, depending on their basic per- 
if not distorted. Maternal guilt about having trans- 
mitted the disease is frequently compensated with ex- 
aggerated solicitousness, occasionally mixed with re- 
pressed hostility and aggressive tendencies toward the 
patient. Also, the mother senses, often rightly, that 
the father accuses her of “causing the condition.” 
Some fathers may over-react with abnormally strong 
affection for the hemophilic child at the expense of 


the siblings. 

Perhaps more important is the patient’s reaction to 
the disease itself. Born defective, he feels stigmatized, 
particularly since the disorder is a “blood disease.” 
Frequent and long periods of imposed bed rest inter- 
fere with schooling. Normal child play and related 
school development are sharply restricted, and the pa- 
tient soon feels ostracized. Some subjects react by 
generalized withdrawal. Others assume the “devil- 
may-care” attitude, deliberately casting off restrictions 
and subjecting themselves to hazardous activities to 
“prove” their virility. These tendencies should be 
pointed out to patient and family. 

Also worthy of mention is the recent 


In 1947 Pavlovsky’®* demonstrated that when blood 
samples from certain patients with presumed hemo- 
Ie be recalled that preparations of human thrombin were in- 
the market, In contrast, bovine material cafe, It should also 


pointed out that virus is largely concentrated in fraction I 
fraction 
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philia were mixed, their clotting defects 
were mutually corrected. The full significance of this 
and subsequent observations’ was not realized until 
almost simultaneous studies from several labora- 
tories’®*-""° unequivocally demonstrated the existence 
of a hitherto unrecognized coagulation factor. It was 
named plasma thromboplastin component by Aggeler 
and his group’®”’ and “Christmas” factor by Biggs et 
al.’ (the eponym corresponding to the surname of 
the patient studied). Many similar reports have fol- 
lowed the original ones,381-116 It is now evident that 
both thromboplastin component and antihemophilic 
factor are essential for thromboplastic elaboration 
from platelets; that deficiency of Pee ay 
component causes a hemorrhagic disorder 

guishable from classic 
criteria; and that many patients (10 to 30 per cent) 
formerly thought to have classic are de- 
ficient in this component, not antihemophilic factor. 
Their plasmas help in the differential diagnosis of ob- 
scure Cases. 

Apparently, hemophilia is not a single disease but 
rather a hemorrhagic syndrome arising from a de- 
ficiency (or defect) in either of these two clotting 
factors. Investigators agree that plasma thromboplas- 
tin component is identical with “Christmas factor,” 
“factor IX”¢ and “hemophilia factor B.” The respec- 
tive deficiencies have been similarly named.** What 
future usage will be regarding the choice designation 
remains to be seen. The relation between this factor 
and “plasmakinin,” “thromb gen,” “throm- 
bocytolysin” and “thromboplastic plasma component” 
needs clarification. 

Diagnosis of deficiency. As with inadequacy of any 
factor essential for thromboplastin elaboration, de- 


poor prothrombin conversion, resulting in high resid- 
prothrombin. When this is detected, the 
precise deficiency must be determined. If thrombo- 
plastin component is suspected the exact diagnosis is 
best made by a test of whether the patient's plasma 
can correct the clotting defect of Pp 
recourse can be had to the thromboplastin genera 
teat” in which provision is made for ell the ingredi- 
i fi 


and of the 
system by prior adsorption with barium sulfate.t In- 
corporated into this mixture is oxalated serum from 
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to the heredofamilial, unpredictable, crippling and 
life-threatening aspects of the disease is extremely 
variable. A strong emotional triangle arises between 
on a local and national basis, of the Hemophilia 4. substance in . 
; - 4 question. A suspension of normal 
with City. In washed platelets is prepared. Antihemophilic factor 
value in disseminating information, facilitating access i, ™PPlied in oxalated plasma rendered devoid of 
to therapy and festering _ prothrombin, of plasma thromboplastin component 
tAntihemophilic factor has also been designated factor VIII. 

tAmong other ins (some li ins, pls phagocytosis factor 

and forth) baru adore the prothrom 

covered by qutlen with 2.2 to 5 put, cont © se 

this virus without drastic alteration of the plasma proteins. ferred to by the jargonized expression ‘‘barium sulfate plasma.” 
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the patient. If the patient is deficient in plasma 
thromboplastin component, the serum accelerator is 
thus provided but plasma thromboplastin component 
is inadequate. The combination cannot therefore 
generate thromboplastic activity on recalcification: 
the clotting times will remain elevated when aliquots 
are added, at specified intervals after recalcification, 
to a plasma system containing prothrombin, accelera- 
tor globulin and fibrinogen (I (bovine Seitz-filtered ox- 
alated plasma). 

Important in this test is the fact that the com- 
ponent is not consumed during clotting and is there- 
fore present in serum, in contrast to antihemophilic 
factor. Thus, to distinguish between factor and com- 
ponent, one should substitute patient plasma treated 
with barium sulfate for normal plasma so treated and 
normal serum for patient serum. This combination 
will give an elevated clotting time if antihemophilic 
factor is low. 

Preliminary data in several laboratories, including 
mine, indicate that plasma 
nent may be mildly to severely deficient, 
in general the severity of the clinical condition. It is 
also of interest that currently under observation is an 
adult with deficiency of component who for years was 
treated for ilia and who is now resistant to the 
clot-promoting effects of normal blood. The similar- 
ity between deficiency of thromboplastin component 
and that of antihemophilic factor is indeed striking. 


fects of transfusion last longer and transfusions with 
serum are effective, in contrast to hemophilia.* Con- 
versely, potent fraction I is effective in hemophilia 
but not in component deficiency. 


Plasma Thromboplastin Antecedent 


Evidence has recently appeared regarding an ad- 
ditional factor required for 


thromboplastin componen 
and antecedent mutually correct each other. The dis- 
ease appears to be mild, dominant, affects both sexes 
and is associated with a slightly elevated clotting time 


well as in plasma, and is partly adsorbed by barium 
sulfate. Convincing evidence for its existence as a dis- 
tinct substance rather than an observed physiologic 

purifica- 


or pathologic function awaits its separation, 
tion and further characterization. 


ponent deficiency rom hemophilia may +? yt 
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hemorrhages into subcutaneous tissues, muscles, joints 
and gastrointestinal and genitourinary tracts; elevated 
clotting time; normal to elevated bleeding time; and 


mixed in equal 

mixture tested, for 
onal 
did not. 


arthritis, syphilis and chronic nephritis, disseminated 
lupus erythematosus, hyperglobulinemia and dyspro- 
teinemia.'**-***_ In other cases there is no evident dis- 
ease besides the hemorrhagic disorder. Some patients 
exhibit a circulating (nonheparin) anticoagulant, as- 
sociated with the plasma globulins, and in others the 
gamma globulin is elevated or there is reason to sus- 
pect other aberrations in the plasma proteins.’****" 
ne the defect cannot be rectified by trans- 


(Table 2), adults with negative familial or past his- 
tory of hemorrhagic disease, the plasma of 1 (the 
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years more than 20 patients 
with a clinical state differing in some important re- 
spects from hemophilia and yet resembling it in others 

20 Co. on 
PHiLic In Hemopuitic Serum 
ce. units/cc. 
0.10, saline solution 280 
0.05, normal plasma 35 
295 
0.03, normal plasma + 0.05 
whereas M.C. plasma 
ing ‘tendency for yr. Physical bleed urine 
& other comprehensive studies negative except for clotting time of 30- 
abrent (abo by poor ol patient's barium 
To be able to distinguish between the two is of 
acterized by elevated clotting time (37-90 min.), negligi le prothrombin 
consumption & no antihemophilic-factor activity. Function of barium 
sulfate plasma poor in thromboplastin generation test.* Not corrected 
died of bleeding, 
poor prothrombin consumption. Names suggested for 
this type of disorder have been “hemophilioid”** or 
ne “hemophilia-like” disease.*** In most cases the con- 
dition, which occurs in either sex, is acquired and 
arises as a complication of pregnancy or after trans- 
fusions for nonspecific reasons, or in association with 
various other diseases, such as pemphigus, dermatitis 
plasma thromboplastin antecedent to indicate its herpetiformis, bacterial endocarditis, rheumatoid 
physiologic function, results in a disorder resembling 

hemophilia in some respects. Plasmas deficient in 

sumption. Antecedent is present in normal serum as 

precise nature of 

e clo no. y 1s unknown, it clearly 
lies in the earliest phase of the coagulation sequence. 
Of 2 patients recently studied in these laboratories 


male patient) somehow inactivated or blocked the 
antihemophilic activity of normal plasma to which 
it was added. Similar observations are recorded in 2 
other cases.****** This was not demonstrable in the 
plasma of the other patient, in whom the defect, 
arising at term during a first pregnancy and terminat- 
ing fatally, was never explained. Elucidation of such 
bizarre cases would most certainly clarify much that 
is still unknown concerning hemophilia as well as nor- 


mal coagulation. 


Seconp Puase or CoaGutation (PROTHROMBIN 
Conversion To THromstn) 


“As clinicians we observe the experiments of Na- 
ture” (Osler). 

Perhaps in no other area has so much progress 
been made in the past decade as in that concerned 
with prothrombin conversion. To a large extent this 
has been due to exhaustive study of unique cases with 
hemorrhagic diatheses in which the blood was devoid 
of a single, formerly unknown, factor concerned with 
this phase of the coagulation sequence. Two such 
entities have been separated and substantially puri- 
fied, and many of their physiologic and biochemical 
properties have been defined. Clinical conditions as- 
sociated with their deficiencies have been disclosed, 
diagnosis has been facilitated, and therapy has been 
greatly improved. Moreover, it is this area that is 
presently suspected in the pa of thrombo- 
embolic disease. And, not least, basic studies of these 
factors have revealed archetypes of interaction that 
promise to clarify much that is now obscure in clot- 
ting as well as nonclotting reactions. 


Basic Aspects 


Prothrombin.*** Except for fibrinogen, prothrom- 
bin has been purified* more than any of the other 
proteins concerned with coagulation, largely owing 
to the outstanding work of Seegers and his col- 

125,126 This key factor is a relatively stable 
glycoprotein of low molecular weight (approximately 
40,000), which is readily adsorbed by insoluble salts 
of the alkaline earth and other elementst (Mg{OH),, 
BaSO,, BaCO;, Ca;[PO,]}, Al[OH],, Seitz filters), 
from which they are easily eluted with soluble citrates 
(Table 1). 


those unfamiliar with the problems frequently encountered in tte 
~ i. of active ins, trace ones, 

should be pointed out that the + of met task and the oreiale 
— and 7 | may be enormous. is long; is 


ractical sta suceest of the 
nee for better u nibate ing a rapy o thologic 
provided in prethroniin, in which | 


inally attribut in- 
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“accessory fac- 


component and perhaps and their ~ 
citrate of interest in view of the important 


was loss of tency, 
stability of the factor. y much ter did 
due ~y dur 
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The specific activity of the purest preparations is 
approximately 2000 units} per milligram. Such ma- 
terial (bovine) shows essentially one peak electropho- 
retically, and is monodisperse in the ultracentrifuge.**" 
Fractions of lesser purity (1000 units per milligram), 
but of sufficient potency to warrant clinical trial, are 
more easily obtained by simple technics’ that can 
be integrated into a plasma fractionation program 
designed for maximal harvest of the formed elements 
and proteins of the blood.***? In view of all this de- 
velopment and information the physician may justifi- 
ably ask why concentrated preparations of 
bin as well as other clotting constituents (antihemo- 
philic factor, accelerator globulin, thrombin, serum 
prothrombin conversion accelerator) are not now 
readily available. The answer lies in financial ob- 
stacles and in the omnipresent danger of serum jaun- 
dice (as pointed out above, under the discussion of 
hemophilia), problems with which academic, com- 
mercial and governmental groups have long been 
wrestling. 

Under physiologic conditions, prothrombin is rap- 
idly (within a few minutes) converted to thrombin 
by calcium, tissue thromboplastin and certain other 
plasma proteins. Of considerable interest is the fact 
that, even without these factors, conversion can be in- 
duced, although incompletely and very slowly, by high 
concentrations of citrate or other electrolytes.'**** 
This indicates that the prothrombin molecule itself 
contains all the ingredients essential for thrombin for- 
mation, suggesting that other factors involved in physi- 
ologic conversion of prothrombin act as accelerators 
or in an otherwise ancillary capacity. In the conver- 
sion by citrate, moieties containing carbohydrate and 
nitrogen are split from the prothrombin molecule, 
yielding an intermediate derivative with different 
physi i properties, '**180 This is followed 
shortly by thrombin formation in an “autocatalytic” 
manner. To be able thus to obtain purified thrombin, 
of distinct therapeutic as well as investigational value, 
without the necessary addition of biologic material is 
distinctly advantageous in that the hazard of serum 
hepatitis and of other possible dangerous sequelae is 
greatly reduced. 


“Accessory” Factors in Prothrombin Conversion 


Accelerator Globulin. Recent studies unequivocally 
demonstrate that the rapid conversion of prothrombin 
to thrombin by thromboplastin and calcium requires 
at least two additional plasma constituents, generally 
referred to as “accessory factors.” This designation 
is in my opinion unjustified because it is by no means 
established that their role is “secondary, subordinate, 
subsidiary or auxiliary” (synonyms for “ > in 
Webster's Collegiate Dictionary). 
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(pre tNormal human plasma contains faprenenly 300-350 units (lowa) 

bop ut- per cubic centimeter, 1 unit being ned as that amount which, when 
pala ly converted, yields sufficient thrombin to clot | cc. of a standard fibrinogen 

still (1 per cent} solution in fifteen seconde. 
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A major contribution was the demonstration, first 
OY Quick'* and later almost simultaneously by sev- 
eral groups of investigators,**"**-"** of “accelerator 
globulin.” This thermolabile in deteriorates 
rapidly in aging blood. It is said to be readily de- 
stroyed by oxygen, it disappears during coagulation in 
relation to the amount or velocity (or both) of pro- 
rbing agents (Table 1). With- 
on he physiologic prothrombin conversion is negli- 
gible despite the presence of optimal amounts of all 
other substances known to be required for thrombin 
formation. 

Accelerator globulin is of profound clinical signifi- 
cance, also, because fre- 
quently arise as a consequence of its deficiency, which 
can be hereditary or acquired. The first case of this 
disorder, called parahemophilia or h 
nemia, was described by Owren.****® Since then, 
many cases have been encountered, at least 8 of con- 
mented.** 

The following nesnes” designating this substance 
will be found in the literature: thrombogen, converti- 
bility factor, prothrombin A, labile factor, plasma ac- 
celerator globulin, prothrombin accelerator, plasmatic 
cofactor of thromboplastin, factor V, proaccelerin and 


Tus 
& 


Ficure 5. Curve Relating Prothrombin Times with Vary- 

ing Concentrations of Accelerator Globulin in Plasma Mix- 

tures Containing a Relatively Fixed Prothrombin Concentra- 

tion — 50-54 per Cent of Normal, Calculated from a 

Stage” Determinations ( Reproduced from Alexander” with 
the Permission of ne Publishers). 


and 
per cent acceler- 


ator globulin, and Too 


plasma prothrombin conversion factor.** This pro- 
fusion of names has led to considerable confusion and 
controversy. It is regrettable that several terms are 
still widely used despite general agreement regard- 
ing identity. 

The ext lability of accelerator globulin 
has made its concentration and purification difficult, 

*Those in italics are used most commonly. 
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which in turn has hindered its characterization, clarifi- 
cation of its precise role in clotting and its therapeutic 
application. Certain facts, however, are clear: the 
protein is most stable in citrated blood, and most 
labile in the absence of calcium; the principle in 
plasma (plasma accelerator globulin, or proaccelerin ) 
is converted by thrombin to a much more active form 
(serum accelerator globulin, or accelerin), which is 
extremely labile, far more so than its plasma pro- 
genitor; accelerator globulin rapidly disappears from 


= 


Ficure 6. Two-Stage” Prothrombin Conversion of Purified 
Bovine Prothrombin Derived from Oxalated Plasma Ren- 
dered Devoid of Serum Prothrombin Conversion Accelerator 
(Spcea) by Prior Passage through a Seitz Filter.” 

The bovine prothrombin and the human conversion acceler- 
ator used in the experiments were obtained the usual 
methods of barium sulfate adsorption, citrate elution, subse- 
quent dialysis to remove the electrolytes, ammonium sulfate 
precipitation and isoelectric precipitation. Details will 

published elsewhere.” Accelerator globulin was provided in 
the form of bovine serum adsorbed with barium sulfate. In- 
cubation was carried out at room temperature. At points in- 
dicated by the arrows, designated supplements were added, 
while aliquots of the unsupplemented mixture continued to 
incubate. It should be noted that in the absence of either 
accelerator globulin or conversion accelerator the amount of 
thrombin evolved from the admixture of thromboplastin (hu- 
man brain) and calcium was insignificant and could not be 


measured, whereas in the presence of both conversion ac- 
celerator accelerator globulin thrombin e ation was 
rapid, yield. 


clotting human and canine blood, the serum becom- 
ing relatively devoid of it within an hour.f Its dis- 
appearance is unrelated to fibrin deposition since it 
also occurs during the “coagulation” of shed afibrino- 
genemic blood*® (presumably, accelerator globulin is 
activated early in coagulation by a small amount of 
evolved thrombin, which at the same time renders 
the substance extremely labile, leading to its rapid 
deterioration ) ; levels are much higher in bovine, dog 
and rabbit plasma than in man; and accelerator glob- 

{This is mot true of bovine serum, which is rich in accelerator 
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ulin is precipitated with the plasma globulins at a pH 
of approximately 5.3, and is found preponderantly in 
plasma fractions II and III.*** 

Unless adequate accelerator globulin is provided, 
prothrombin conversion is retarded, resulting in an 
elevated clotting time, elevated prothrombin time 
(Fig. 5), retarded or incomplete prothrombin con- 
sumption and a curtailed yield of thrombin. When 
no accelerator globulin is present thrombin formation 
is negligible (Fig. 6). Studies indicate that acceler- 


10 20 30 «0 so 60 
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Ficoure 7. Elaboration of Convertin from Proconvertin 
Early in the Coagulation Sequence (Reproduced from Alex- 
ander” with the Permission of the Publishers). 


Observations were made on incoagulable, but otherwise nor- 

, blood from an afibrinogenemic subject drawn as de- 
scribed in Figure 2, minimizing exposure to f pee = surface. 
Blood was eee in a glass clotting tube, and sodium citrate 
solution added in usual proportions to aliquots at intervals 
specified, to stop the “coagulation” process. Proconvertin- 
convertin was determined by the Owren” technic. Sequential 
changes were similarly observed on two-stage” prothrombin 
values. The results are obviously not complicated by deposi- 

tion of a fibrin clot. 


ator globulin and prothrombin act in a complemen- 
tary manner: reduction in either retards thrombin 
formation to the same 88 There is still con- 
siderable dispute, however, about whether acceler- 


system. 
The existence of another plasma constituent affect- 
ing prothrombin conversion, suspected earlier'*®-*** 
on the basis of the known greater clot-promoting 
property of serum than plasma, has recently been 
demonstrated by extensive physiologic, biochemical 
and clinical study. Both congenital ( ?heredofamilial ) 
and acquired forms of deficiency, with hemorrhagic 
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phenomena, have been seen. I know of at least 10 
cases of the congenital type.* 

The salient basic features regarding this entity 
have been Most investigators 
agree’** that the substance, variously called the serum 
prothrombin conversion accelerator, cothromboplas- 
tin, stable factor, convertin and factor VII, is dis- 
tinct from accelerator globulin and that conversion 


thromboplastic 
trast to accelerator globulin, can be induced by the 


20< 

o- 


Ficure 8. Activation of Proconvertin to Convertin, Show- 
ing the Effect of the Addition of Bovine Brain Thrombo- 
plastic Extract (TPL) on Bovine Serum Rich in Proconver- 
tin-Convertin, or Purified Fractions Obtained Therefrom on 
the Se Coins De ih ect Induced in Bovine Oxalated Plasma by 
rough a Seitz Filter, Which Removes the 

eT his is Moasere of Convertin Activ- 


The data reflect the rapid of of thrombin fr 
the prothrombin in the presence he K 
t should emp 


vated proconvertin in the system. 
that the bovine serum or conversion accelerator is uncon- 
taminated by prothrombin. The slight apparent rise in the 


clotting time after the lowest point ts reached and while in- 

cubation continues with the oxalated bovine serum suggest 

an anticonvertin mechanism may be operating in the 
whole serum system. 
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celerator globulin, evolves, in some obscure way, early 
in coagulation from a relatively inert plasmatic pre- 
cursor, proconvertin (Fig. 7), under the influence of | 

0 
whole plasma, to serum or, in isolated systems, to par- 
(20 
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tially purified conversion accelerator devoid of pro- 
thrombin, accelerator globulin, antihemophilic factor 
mented ©. Maciarane F Roller (Zur- 
— Fs "Quick (Milwaukee), MacMillan aad 
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and fibrinogen (Fig. 8)."** This conversion to a more 


esis (Fig. 9 and 10). 
ficiency have already 
documented.*®**:1*%-14¢.148 Acquired forms of the dis- 

ease have been observed in hepatic disorders, and in 
the immediate neonatal period, as discussed in the 
final section of this review. In further contrast to ac- 


romexan, 

pregnancy, dropping shortly after term (as pointed 
out in the final section of this review)**; further 
points of striking contrast are that convertin, or at least 
its precursor, is relatively stable, that serum is rich 
in both in and convertin, and that both are 
readily adsorbed by Seitz filters, BaSO,, BaCO,, Mg- 
(OH). and Ca;(PO,)2 (Table 1). They are eluted 
by citrate solutions. aging of plasma, or of 


bin in isoelectric precipitation, and in ultraviolet- 


ME-4 


£- al 
N 
20- s™ 
~ 
Fioure 9. Effect of Accelerator-Rich Human Oxalated Se- 
rum on T: tage Prothrombin Conversion i = Bovine Plasma 


Rendered Accelerator Free by Seitz Filtration. 
The abscissa indicates incubation time (room tompepetere) 
of mixture containing bovine Seitz ed plasma, human- 
brain thromboplastin, calcium, in to no sup 
or to the saline dilutions of human serum indicated in the 
key. The ordinates indicate the clotting time of the stand- 
ard fibrinogen solution, after the addition of the incubated 
mixture at specified intervals of incubation, or the reciprocal 
of the clotting time raised to the third The serum 
was y of of accelerator 
end Note ¢ ogressively more ra com 
cea with each increment of serum until, 
a 1:10 dilution, conversion is complete.) 


light spectrum. These observations, as well 
to have a greater affinity for serum prothrombin con- 


version accelerator than for prothrombin, speak 
strongly against the concept, entertained by some, 
that conversion accelerator constitutes an altered form 
of prothrombin. Finally, conversion accelerator is es- 
sential for the physiologic conversion of prothrombin 
to thrombin, at least in the bovine species. Without 
it, thrombin formation is negligible.*** Accelerator 
globulin cannot be substituted for it, nor can conver- 
sion accelerator replace accelerator globulin in pro- 
thrombin conversion (Fig. 6). 


0 20 


100 
Bovine Prasma CONCENTRATION 
Fioure 10. Correlation Between One-Stage Plasma Pro- 
thrombin Time and Concentration (Owren” Method) of 
Convertin System. 


Determinations were made on consecutive 10-cc. aliquots of 
bovine oxalated emerging from a Seitz filter.” The 
ome othrombin concentration of all the samples was be- 


tween 105 and 120 per cent of normal, H ain throm- 
boplastin 


Substantial purification of the serum prothrombin 


philic factor. They contain less than 1.5 per cent 
cholesterol and hexose, and | preparations 
maintain full potency at 4°C. for at least eleven 
months.!5? 

As with accelerator globulin, the precise role of 
the serum prothrombin conversion accelerator in pro- 
thrombin conversion is obscure. There is some evi- 
dence that it somehow interacts with platelets or 
thromboplastic material, the product then i 
thrombin formation from 

Despite considerable agreement among many in- 
vestigators regarding the evidence cited above, Quick 
holds entirely different concepts. Little would be 
gained by a chronologic presentation of the several 


reversals of view undergone by the Milwaukee school 
regarding “ A,” “pro 4 B,” ‘ 

thrombin ro ” “active” and 
“inactive” and so forth. According to 
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stein, LeBolloc’h and Alexander,’** considerable 
species specificity regarding the reactants.*** Defi- 
ciency of conversion accelerator results in retarded 
thrombin formation, leading to a hemorrhagic diath- 
celerator globulin proconvertin deficiency is induced 
by the usual prothrombinopenic agents (Dicumarol, 
SETZ FILT. BOVINE PLASMA 
PROTH. 105-120% 
HUMAN@BRAIN THROMBOPLASTIN 
\. 
(convertin), unlike accelerator globulin, gradually 
evolves."*° Purified fractions differ from prothrom- 
conversion accelerator has been accomplished, yield- 
ing fractions essentially devoid of prothrombin, throm- 
bin, accelerator globulin, fibrinogen and antihemo- 
Quick's recent | exists 


partly free and partly in inactive precursor form, the 
latter designated as “prothrombinogen.” Early dur- 
ing coagulation, this precursor is supposedly converted 
to the active form under the influence of rough sur- 
faces such as glass. Active bin is also said 
to evolve spontaneously from its precursor during ag- 
ing of plasma or plasma fractions. Both the active 
and inactive forms are ly adsorbed by cal- 
cium phosphate and other insoluble salts, from which 
they can be eluted by citrate. Only four factors are 
claimed to be involved in thrombin formation: throm- 
boplastin, calcium, total “prothrombin A” (which in- 
cludes prothrombinogen) and accelerator globulin. 
The one-stage method of prothrombin determination 
presumably measures only free (active) prothrombin 
whereas the two-stage procedure measures both the 
inactive and active forms (total prothrombin). 

According to Quick, serum prothrombin conversion 
accelerator is “concerned with the activation of com- 
ponent A rather than with the conversion of pro- 
thrombin to thrombin,”"™* and the assay procedure 
supposedly measures “how much prothrombin pre- 
cursor is changed to the active form.”* Purified ac- 
celerator, derived from serum, is assumed to contain 
an undetermined amount of prothrombin rather than 
a factor involved in prothrombin conversion. Quick 
considers accelerator deficiency a disorder in which 
most or all the patient’s prothrombin exists in a pre- 
cursor state contrasted with the normal person, in 
whom a substantial amount is alleged to be in the 
free form. 

Although certain facts are clearly incompatible, 
these interpretations should not be dismissed lightly. 
For many reasons the truth of the matter is of more 
than academic interest. Fundamental in the issue is 
whether any thrombin can be obtained from purified 
accelerator fractions prepared from blood in which 
coagulation has run its course. Despite numerous at- 
tempts, I have repeatedly failed to do so, as others 
have. 

Some merging of these different interpretations of 
basically similar observations has recently occurred as 
a result of personal communications from and discus- 
sions with Dr. Quick. I have, moreover, had the op- 
portunity of studying the plasma of one of Dr. Quick’s 
patients, wuich showed profound accelerator defi- 
ciency. Dr. Quick agreed with this finding. 

“Autocatalytic” or “chain” reaction. No discussion 
of coagulation would be complete without reference 
to the autocatalytic or chain reaction of clotting. The 
possible clinical significance of this reaction, long 
known, has recently received increased attention. 

When blood is shed thrombin forms slowly after 
an initial latent period, and then evolves with ever- 
increasing velocity till most of the prothrombin is 
consumed.*** Evidence for the “autocatalytic” nature 
of this reaction was early provided by observations 
that the clotting process could be serially transmitted 
indefinitely by seeding decalcified plasma with serum 
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from blood in which coagulation was proceeding.’ 
In an excellent exposition of this subject Milstone™® 
points out how the autocatalytic process is of the “non- 
stationary-type” — that is, one in which the reaction 
velocity progressively increases, a type of reaction ad- 
mirably suited for hemostasis. The implications of 
aberrations in this process in hemorrhagic disorders, 
on the one hand, and in thromboembolic disease, on 
the other, have been alluded to.’**-%*"** To appreci- 
ate the appalling complexity of the subject, particu- 
larly where protein-protein and protein-metal inter- 
actions are involved as they are here, one need only 
scan the chapters on autocatalysis and chain reac- 
tions in a textbook of physical chemistry.*** 

Despite this complexity some understanding must 
be achieved if one is to approach disorders in this 
area intelligently. Various mechanisms have been 
postulated to explain the phenomena. Seegers and 
his group consider it to be the plasma—serum-ac- 
celerator-globulin transformation, induced by evolv- 
ing thrombin. They define the reaction as “cocataly- 
sis.” According to Milstone, the prothrombokinase- 
thrombokinase system (discussed below) underlies the 

He does not, however, exclude the pos- 
sibility that other com tary entities are involved. 
On the basis of available biochemical, physiologic and 
pathological evidence regarding proconvertin, and its 
activation by thromboplastic material, I consider the 


t system important in the auto- 


catalytic process. 

According to Quick, thrombin mediates the chain 

reaction by Jabilizing platelets and thus providing 
P ” to convert 
gen” into thromboplastin, 
the latter progressively increasing as more and more 
thrombin evolves."** Disregarded in this concept is 
the fact that even when thromboplastin is provided 
“ready made” (as in prothrombin determination) 
thrombin evolves in accordance with an autocatalytic 
type of reaction. 

Most probably, al! these reactions are involved, sev- 
eral in tandem with common reactants and yet over- 
lapping and others being truly accelerated by at least 
one of the coagulation products, thrombin. It may 
now be to review some of these reactions 
briefly (Fig. 1): the activating effect of “foreign sur- 
face” on certain proteins essential for thromboplastin 
formation; evolution of small amounts of thrombo- 
plastic material from interaction of proteins 
and platelets; slow formation of small amounts of 
thrombin from prothrombin, thromboplastin and cal- 
cium; labilization of the platelets by this thrombin, 
forming more thromboplastic material; conversion by 
this thrombin of relatively inactive plasma accelerator 
globulin to the very active serum accelerator globulin ; 
conversion of proconvertin to its highly active form, 
conversion accelerator, by calcium and throm 
tic material arising from platelets and plasma factors; 
activated conversion accelerator and accelerator glob- 
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oration; and, finally, more platelets labilized, more 
accelerator formed, more accelerator globulin acti- 
vated, more in converted and so forth. 
Only when anti ilic factor, platelets, prothrom- 
bin and accelerator globulin are consumed and dis- 
appear, and the thrombin becomes adsorbed to the 
fibrin or is inactivated by antithrombin, does the over- 
all process decelerate and become spent. Other pos- 
sible reactions that may hasten or slow the various re- 
actions are the removal and formation of inhibitors. 

Prothromboki . Mention should 
be made of these factors, described by Milstone,’® 
although it is presently impossible to relate them def- 
initely with the substances described above. In the 
discussion of this work, certain definitions are neces- 
sary. The term “ bokinase” refers to an en- 
tity contained in the plasma euglobulins, from which 
it has been separated and partially purified. Under 
certain circumstances it is converted to an active 
moiety, “thrombokinase.”* Thrombokinase in turn 
converts its precursor to the active form, and in addi- 
tion converts prothrombin directly (without calcium 
and thromboplastin) to thrombin, although slowly. 
Prothrombin conversion is much faster, however, when 
calcium and other complementary factors are pro- 
vided. Thus, the autocatalytic or chain mechanism 
of thrombin formation is thought to be mediated by 
slow conversion of prothrombokinase to thrombokin- 
ase, which in turn accelerates its own elaboration, the 

over-all reaction thereby becoming progressively faster. 
As the concentration of thrombokinase increases, 
thrombin formation from prothrombin is also speeded. 

In a recent attempt to correlate the thrombokinase 
system with serum prothrombin conversion accelera- 
tor, studies were performed in my laboratories on 
purified preparations generously provided by Dr. Mil- 
stone. Also, this investigator carried out experiments 
under his conditions of study with my accelerator 
preparations and under my observation, His throm- 
bokinase was found devoid of accelerator globulin, 
prothrombin and fibrinogen, and could convert hu- 
man or bovine prothrombin, although slowly, to 
thrombin in the absence of calcium and thrombo- 
plastin supplements. 

In other words it exhibited direct prothrombin- 
converting activity. Thrombin formation was much 
faster, however, when accelerator globulin, thrombo- 
plastin and calcium were provided. These findings 
corroborate Milstone’s observations, 


strongly resembled my conversion 

tions: they accelerated the coagulation of normal or 
hemophilic blood; they shortened the one-stage pro- 
thrombin time of normal plasma; and they corrected 
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celerator seemed far more stable, and could not pro- 
duce thrombin directly from prothrombin. Although 
conversion accelerator must somehow be related to 
thrombokinase, I am still unable to define the exact 
relation. 
(To be concluded) 
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BRIDGEPORT, CONNECTICUT 
electrocardiogram 
REVIEW of the American literature to date? Showed depresion 
has failed to reveal any report of acute pan- cent neutrophils and 10 
creatitis treated by either cortisone or ACTH. The count was 4,900 ay = 3-3 
following case was considered to be of interest, for it Because of the electrocardiogra 
satisfied the criteria for acute hemorrhagic pancre- tion of gis ‘ 
atitis and the patient made an excellent recovery. 102°F., and the abdomen Cry igh 
attending physician, St. Vinceat®’ Hospital. 
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MEDICAL INTELLIGENCE Case Report 
A 40-year-old railroad brakeman was admitted to St. 
oe al Ie Vincent’s Hospital on March 21, 1954. One hour before 
admission a sudden, severe epigastric that radiated up 
=. beneath the sternum developed. Simultaneously, he became 
nauseated, perspired profusely and became extremely restless. 
3 Morphine was administered, and he was sent to the hospital. 
viously in great pain. The heart sounds were extremely 
faint. The rate was regular. There were no murmurs. The 
lung fields were clear to percussion and auscultation. There 
was moderate tenderness in the epigastrium. The remainder 
of the examination was negative. 
Ise 100. The 
a 
tAssociate attending physician, St. Vincent’s Hospital. e pneumonitis, 
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An electrocardiogram on March 22 showed inverted T 
waves in Leads 1, 2 On March 23 there 
was little im urinalysis ed a specific gravity 
sugar with a trace of —. By the afternoon of the same 
ere were dark, ecchymotic areas on nks. 

On March 23 a doomed of acute hemorrhagic pan- 
creatitis was made. Accordingly, on the next morning, the 


serum am was m » a value of 390 Somogyi units 
per 100 cc. being obtained. The blood urea nitrogen was 
. The white-cell count remained elevated 


orta 
day he was admitted to the hospital. In addition, the tem- 
perature remained elevated, fluctuating from 100 to 102°F. 
serum amylase was 


Accordin 
The rationale for this therapy, al 
somewhat empiric, was based on an — characterized 


result in tomatic improvement. hours the 
i diminished considerably. In another 24 hours, the 
temperature had fallen to normal. — March 


of ptoms. 
The cours is shown in Figure 1. 
Subsequen yo as fol- 
: on April 172 511 
49 Somaey units and on May 
15, 220 Somogyi 


He had retur to 
clinically, at least, appeared 


A chart gives only a two-dimensional picture of a 
many-faceted problem. The improvement on corti- 
sone, as judged by general appearance, relief of pain 
and increase in appetite, was striking but could not 
be reproduced on any diagram. 

Not only was the patient brighter and more cheer- 
ful but also his whole ity underwent a dra- 
matic change. The question could be raised that per- 
haps the antibiotics resulted in improvement. How- 


reason to suspect that the pain was on a septic basis. 
The appearance of the ecchymotic areas on the flanks 
confirmed the diagnosis of acute hemorrhagic disease 
of the pancreas. 

Thus, symptomatically and clinically, the cortisone 
accomplished what had been anticipated. The fact 
that the serum amylase remained high so long after 


discharge may have indicated that complete healing 
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of tissue lagged behind the clinical improvement. 

The etiology of the disease in this particular pa- 
tient has not been established. No gallstones were 
found; therefore, the cause of this attack remains ob- 
scure. Spasm of the sphincter of Oddi has been re- 
garded as responsible for this disease. 

The elect hic changes associated with 
this disease have been described by other authors,** 
and at times this condition has been confused with 
acute myocardial infarction, as in the case under dis- 


Day or 
ILLNESS 
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Ficure 1. Effect of Cortisone on Temperature and Serum 
Amylase Determinations. 


cussion at first. However, by April 1, the electrocar- 
diogram had returned to normal except for isoelectric 
T waves in Leads V; and V,. The white-cell count 
had likewise reverted to normal before discharge. 

The bronchial pneumonia that was noted shortly 
after admission was not adversely affected by the use 
of cortisone, probably because chemotherapy was be- 
gun promptly. 

This case is reported in the hope that it will stimu- 
late further treatment of acute pancreatitis with corti- 
sone. If these results are duplicated by others, it will 
offer a highly satisfactory method of treating a disease 
that heretofore has been refractory to any type of 
therapy. 
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ties, particularly of the T waves in all leads and the ST 

segments in the precordial leads. 

Five days after admission, in spite of chemotherapy, the a. Bd 
of 
by 

garded as probably sterile. Therefore, it was believed that 
cortisone might lessen the path ic reaction and at least a 
= ; 
days later it was reduced to 50 mg. = A é 
On April 4 the temperature started to rise again, and the as < 
pain reappeared. The initial — of 300 mg. of cortisone ee . 
was resumed. This dosage was then maintained until dis- a: aA 4 
charge on April 11. On 7 a gall-bladder series was nor- AA 
mal. The patient left the hospital feeling very well and free 200 / /¥ ; 
000 {/ V 
CusTisone 
Taper: 
100 — 
50 mg. 
es of epigastric pain or 
his previous occupation 
Discussion 
ever, the patient had received adequate penicillin and 
streptomycin for five days before cortisone therapy 
was started, and no amelioration of the abdominal 
condition had occurred. Furthermore, there was no 
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CASE 41121 


PRESENTATION OF Case 


A sixty-six-year-old Negro horse trainer was ad- 
mitted to the hospital because of an abdominal mass. 

The patient first noted the sudden onset of sharp 
pain in the left costovertebral angle ten months pre- 
viously, while riding in a car. The pain was unrelated 
to position and not associated with nausea or vomit- 
ing, and did not radiate. After it had completely dis- 
appeared in approximately twenty minutes, there was 
no residual discomfort. He felt perfectly well for five 
days, when a similar pain recurred, lasting about 
forty minutes. Seven months before admission he had 
noted a “swelling” in the left upper quadrant of the 
abdomen, associated with an ache in the left costo- 
vertebral angle that radiated around to the left side 
and to the midepigastrium. The pain came and went, 
lasted several hours and was ameliorated somewhat 
by lying on the right side. He noted that walking fast, 
walking up stairs or bending over brought on the pain. 
Five months before admission the pain became worse, 
the abdomen appeared enlarged, and he noted swell- 
ing of the ankles and shortness of breath. In the 
month before admission he felt more tired, his appe- 
tite diminished, and he lost 7 pounds; the pain was 
more constant and severe. There was no change in 
bowel habits and no symptoms referable to the genito- 
urinary system. 

The patient had always been in good general health 
but had had malaria in adolescence and received 
treatment for syphilis, at the ages of twenty and forty- 
nine, 

A year before admission he requested a “checkup” 
because of shortness of breath, and gradual bilateral 
breast enlargement with nipple tenderness. At that 
time findings supported the diagnosis of late latent 
syphilis. He was given nine injections of 600,000 
units of penicillin daily. He noted decrease of libido 
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but no impotence. He denied drinking alcoholic bev- 
erages, and apart from the mercurial diuretics given 
for the ankle swelling and abdominal enlargement, 
five months previously, he had not taken medication 
in the past. 

Physical examination revealed a well developed, 
well nourished, slightly deaf man. The neck veins 
were distended, but nonpulsatile. There was marked 
bilateral gynecomastia. The breasts were nontender, 
and no discrete masses were palpable. The left border 
of the heart extended 2 cm. beyond the midclavicular 
line, and a Grade 2 systolic murmur was heard over 
the aortic area and along the left sternal border. The 
lungs were clear. The abdomen was distended, and 
the liver edge was felt 3 fingerbreadths below the 
right costal margin. There was a tender, irregular, 
smooth, fixed mass occupying the entire left upper 
quadrant and extending almost to the left iliac crest 
and into the left flank, and tenderness of the left 
costovertebral angle. The testes were of normal size. 
Rectal examination was negative except for hemor- 
rhoids. 

The temperature, pulse and respirations were nor- 
mal. The blood pressure was 128 systolic, 64 diastolic. 

Urinalysis was negative. Examination of the blood 
revealed a hemoglobin of 13 gm. per 100 cc. and a 
white-cell count of 10,500, with a normal differential. 
The fasting blood sugar was 110 mg., the nonprotein 
nitrogen 15 mg., and the total protein 6.7 gm. 
per 100 cc. The prothrombin time was 60 per cent. 
A stool was guaiac negative. A roentgenogram of the 
chest demonstrated slight enlargement of the left 
ventricle and prominence of the right pulmonary 
artery; the lung fields were clear. An intravenous 
pyelogram did not outline the mass that could be seen 
occupying most of the left upper quadrant. The left 
psoas-muscle shadow was slightly obscured. The 
stomach was displaced by the mass (Fig. 1). Neither 
kidney was clearly visualized, but the right kidney oc- 
cupied a normal position; the left was displaced in- 
feriorly, and its upper pole was displaced laterally. 
The calyceal axis of the left kidney was directed lat- 
erally and superiorly. No calycectasis was noted; the 
ureters were not seen. The bladder was insufficiently 
distended with dye for adequate interpretation, but 
in the partially filled state it showed no abnormality. 
A left retrograde pyelogram (Fig. 2) disclosed flat- 
tening of the superior and medial aspect of the caly- 
ceal system, with normal cupping of the upper calyx, 
but no apparent lengthening of it. The upper pole of 
the left kidney could not be outlined. A gastrointesti- 
nal series showed the stomach to be displaced an- 
teriorly and to the right, and the entire jejunum to be 
located inferior to the mass in the left upper quad- 
rant. No intrinsic abnormality was noted in the 
stomach or small intestine. A barium-enema exami- 
nation revealed slight elevation and compression of 
the transverse colon by the mass in the left upper 
quadrant. 
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On the fourteenth hospital day an operation was 
performed. 


DirrerenTiaL DiaGnosis 


Dr. Joserun C. Aus*: The x-ray films are very 
important. It is not clear where the mass was; it 
could have been in the spleen, pancreas, adrenal 
gland or kidney. A very important finding is that it 
was fixed; therefore, it was probably retroperitoneal 
and not in the spleen. The x-ray films will demon- 
strate whether it was the spleen, for then the large 
bowel will not lie over it. 

Dr. Jonn F. Gissons: In one chest film one sees 
the enlarged breast shadows, the elevated left leaf of 
the diaphragm, a heart that is slightly enlarged in the 
left ventricular area, a tortuous aorta without any 
significant calcification within it and normal-looking 
lungs. 

Dr. Water Baver: Where is the enlarged pul- 
monary artery? 


1. Barium-Meal Examination, Showing Tumor in 
bdomen 


Ficure 
Right and 


the Jejunal 


Dr. Grssons: The right hilar shadow is slightly 
prominent, but I do not think significantly so. 

The other films, selected from various examina- 
tions, show what the mass, which is quite obvious in 
the left side of the abdomen (Fig. 1), has done to the 
various organs. It has pushed the stomach to the right 
and anteriorly, has displaced the jejunal loops down- 
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the intravenous pyelogram does not reveal much 
about the left kidney because the collecting system is 

its collecting is well filled. In the retrograde 
study (Fig. 2), the left ureter and collecting system 
cupped and preserved, and axis of the kidney and 
collecting system is “gon that instead of lying 


Fioure 2. Left Retrograde Pyelogram. 


displacement as well 


The mass causes downward 
as rotation of the left kidney. 


in its normal axis it now lies almost horizontally in the 


Dr. Aus: This is not the x-ray picture of a mass 
the spleen, with which the large bowel would be 
pushed downard The x-ray films show that it was 
not in the kidney; moreover, a tumor in the kidney 
would not have caused enlargement of the breasts. 
breasts constitute the secret pipet 


only one testis the other might have been removed 
for a chorionepithelioma. breasts may result 
from cirrhosis of the liver, but it is ridiculous to call 
this cirrhosis. He had a large liver, probably because 
he had some cardiac failure, probably with aortic 
stenosis. He probably had metastases of tumor to the 
liver. He had large breasts, obvious in the x-ray films: 
his testes had not been removed or irradiated, and he 
had not been given estrogens, so I shall have to fall 
back on tumor of the adrenal gland. It could not 


we 
| abdomen. 
creas. The possibility that this was an adrenal mass 
What else would cause enlargement of the breasts? 
The patient could have had Klinefelter’s syndrome, 
but he had large testes. Since he had two testes, it 
probably was not a chorionepithelioma; if he had 
ward in the abdomen whereas they normally occupy 
the space now taken by the mass, has pushed the 
splenic flexure of the colon upward and displaced it, 
and has displaced the kidney downward. A film from 
Physician, Massachusetts General Hospital. 
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have been anything else. The adrenal tumor must 
have been very large. I cannot believe that this man 
was in the hospital for fourteen days without having 
had much more laboratory work than the record in- 
dicates. He must have shown an increase in 11- 
oxyketosteroids because the edema was greater than 
one would expect from only a partial occlusion of the 
vena cava, which I think he had. He had edema for 
a long while so I should guess that he had salt and 
water retention from the steroids. The estrogens in 
the urine must have been increased, and with this 
the 17-ketosteroids should have been increased, be- 
cause he was still potent. 

Dr. Benjamin CasTLEMAN: Some tests were 
done, but they had not been re by the time of 
the operation. The FSH (follicle-stimulating hor- 
mone) was negative for 6.5, 13, 52 and 104 mouse 
units in twenty-four hours. The APL (anterior-pi- 
tuitary-like hormone) was negative for 8, 40 and 100 
mouse units per 100 cc. 

Dr. Aus: That tends to rule out chorionepithe- 
lioma. 

Dr. CastLeman: There is a note that the preop- 
erative level of the 17-ketosteroids was raised to less 
than 300 mg. per twenty-four hours. 

Dr. Aus: I am wondering if the decimal point 
was mi . The normal is around 14 or 15 mg. 
It was kind of the laboratory to say it was under 300 


Dr. Lewis L. ENGEL: We have some information 
about the 17-ketosteroids. We were fortunate enough 
to receive 100 cc. of urine collected before operation, 
which was 0.15 of a twenty-four-hour specimen. The 
ketosteroids were 510 mg. a day. The estrogen ex- 
cretion was 1235 microgm. compared with a normal 
of about 40 to 80 microgm. for a male of that age. 
Thanks to the enormous production of urine and to 
micromethods we were able to do a qualitative parti- 
tion of the ketosteroids and found that the urine con- 
tained one unknown compound in addition to a num- 
ber of well known ketosteroids — principally, de- 

osterone , which constituted about 60 per 
cent of the total excretion. Etiocholanolone, andros- 
terone and 11-hydroxyandroster 
It is noteworthy that 11-ket a nor- 
mal and reasonably abundant compound, was not 
present in this urine. I think the dehydroepiandros- 
terone (beta-fraction) excretion deserves a comment. 
This high level of 60 per cent is allegedly characteris- 
tic of malignant tumors of the adrenal cortex al- 
though we have seen one in which the beta fraction 
was not particularly elevated. The estrogen excretion 
is the highest we have ever seen in a male, 

Dr. Aus: Or a woman? 

Dr. Encex: It is the level reached at about the 
middle of pregnancy. 

Cumicat Diacnosis 


Tumor of left upper quadrant. 
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Dr. Josepn C. Aus’s Diacnoses 
Carcinoma of adrenal gland, with metastasis to 
liver. 
Aortic stenosis of arteriosclerotic or syphilitic origin. 
ANATOMICAL DiAGNosis 
Functioning carcinoma of adrenal gland. 


Patuo.ocicat Discussion 


Dr. CastLeMAN: This adrenal tumor was enor- 
mous, weighing 2000 gm., and contained many areas 
of necrosis. The tumor surrounded the kidney and in- 
volved its upper pole. The renal and adrenal veins 
were filled with tumor, and apparently the surgeon’s 
tie on both these veins went through tumor. Examina- 
tion of the regional lymph nodes was negative. The 
patient was seen two months postoperatively and was 
feeling quite well. 

Dr. Wittiam H. Baker: He is showing some in- 
crease in lassitude but has no objective evidence of 
spread of disease. We are anticipating an inevitable 
recurrence and plan to try to suppress the metastatic 
disease with cortisone. 

Dr. CastLeman: The x-ray films of the chest are 
still normal. The lungs would be the first site of dis- 
tant metastases with the renal and adrenal veins in- 
volved. 

Dr. Encet: There are 2 somewhat similar cases 
in the literature: a man studied by Burrows et al.' 
had a feminizing adrenocortical tumor and excreted 
enormous amounts of the beta fraction along with a 
considerable amount of estrogen. In the other case 
reported from Sweden’ only estrogen was assayed and 
was markedly elevated. Postoperatively, the keto- 
steroids in the patient under discussion fell to 16 mg. 
a day, and the estrogen was 70 or 80 microgm. a day. 


ADDENDUM 


Dr. Baker: This patient was recently (seven 
months after operation) brought back to the hospital 
for study. There was still no clinical evidence of re- 
currence of tumor. He stated that his libido had re- 
turned soon after the operation, and also that there 
was a definite decrease in the size of the breasts. Total 
17-ketosteroids at that time ranged between 15 and 
16 mg. per twenty-four hours on five successive deter- 
minations. The total estrogens were within normal 
range. He was given ACTH, 25 units intravenously 
on two successive days. On the first day of ACTH ad- 
ministration the 17-ketosteroids rose to 19.5 mg., on 
the second day to 24.6 mg. and the day after adminis- 
tration to 25.8 mg. and then fell to 18.6 mg. He then 
was given 40 units of ACTH intravenously, and the 
ketosteroids rose from 16.4 to 27.2 mg. We believed 
that this response to ACTH demonstrated a normally 
responsive adrenal gland. He had, during the ad- 
ministration of ACTH intravenously, a greater than 
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50 per cent fall in the 
continuing to follow him; there is no evidence that 
he has any disseminated disease at present. 


months previously and, at that time, had lost his 
voice. In the past he had had several episodes of 
laryngitis, which were of a transient nature. How- 
ever, with the present illness, the hoarseness persisted 
and the voice did not return to normal. He thought 
that he had lost about 15 pounds in weight over the 
previous few months but added that he usually lost 
some weight in the fall of the year, when he was very 


busy. He denied abdominal or back pain. Since the — 


onset of the laryngitis he had coughed quite frequent- 
ly and was aware of a dry feeling in the throat. 
There had been no hemoptysis. 

There had been no serious illnesses or operations. 
He denied shortness of breath, ankle edema, orthop- 
nea and chronic cough before the present illness. 

The temperature was 97.2°F., the pulse 80, and the 
respirations 20. The blood pressure was 160 systolic, 
95 diastolic. 

Physical examination showed a well nourished 
and well developed man who talked with a hoarse 
voice. There were palpable lymph nodes in the axil- 
lary and groin areas. Examinations of the head, 
throat and neck were negative. Over the left side of 
the chest posteriorly there was dullness to percussion, 
with decreased breath sounds and vocal fremitus. 
There was an increase in breath sounds over the 
posterior part of the right side of the chest. A Grade 
2 apical systolic murmur was heard. No masses or 
pulsations were found on abdominal examination. 
Rectal examination was negative. 

Urinalysis was negative. Examination of the 
blood revealed a hemoglobin of 13.4 gm. per 100 cc. 
and a white-cell count of 12,200, with 80 per cent 
neutrophils, 16 per cent lymphocytes and 4 per cent 
monocytes. The prothrombin time was 70 per cent 
of normal. The nonprotein nitrogen was 29 mg., the 
fasting blood sugar 91 mg., and the total protein 7.7 
gm. per 100 cc., with an albumin-globulin ratio of 
4.2:3.5. Serologic tests for syphilis before admission 
had been reported negative. An electrocardiogram 
was interpreted as normal. An x-ray examination of 
the chest by fluoroscopy showed restriction of motion 


o the 


Ficure 1. Posteroanterior View of the Chest, spouse the 
Extending t 


Large Anterosuperior Mediastinal Mass 
Left (Outer Arrows). 


The corte 4 arch is visible through the mass (inner arrows). 
The left leaf of the diaphragm is elevated. 


the neck. Distended left antecubital veins did not 
collapse on arm elevation. The blood-pressure read- 
ings were 150 systolic, 70 diastolic, in the right arm 
and 140 systolic, 70 diastolic, in the left. The cardi- 
ologist did not believe that the patient had aortic re- 


day. 


DiaGnosis 


Dr. Heven S. Pirrman*: The basic problem for 
the clinician is the diagnosis of hoarseness of three 
months’ duration. Since the x-ray films showed tumor 
in the anterior mediastinum I should like to see those 
films and to ask the same question we always ask 
when an x-ray examination of the chest by the fluoros- 


*Associate physician, Massachusetts General Hospital. 
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and elevation of the left diaphragmatic leaf. A large 
mass was observed in the anterior mediastinum, 
which did not seem to affect the course or caliber of 
the esophagus or trachea (Fig. 1 and 2). The borders 

REFERENCES of what appeared to be normal aorta could be seen 

1. Burrows, H., Cook, J. W., Roe, E. M., and Warren, F. L. Isola- through the mass. There was a small collection of 

A nant of cortex Biochem. 31,9503, fluid in the left side of the chest. The peripheral 

- Dic cn lung fields appeared clear, and the heart was not en- 
ermnol, 9:327-332, 1952. larged. 
en A cardiac consultant noted distended small veins 
at the upper part of the chest and lower portion of 
CASE 41122 
PRESENTATION OF Case 
A sixty-one-year-old man was admitted to the hos- | 
pital because of persistent hoarseness. = 
The patient had been ill with the “grippe” three ad 
An angiocardiographic procedure was done, but 
the films were unsuccessful because of technical dif- 


copist shows elevation and restriction of motion of 
the left leaf of the diaphragm. Was there paradoxical 


motion on fl 

Dr. Joun F. Grnsons: No; there was not. 

Dr. C. C. Wanc: Examination of the chest demon- 
strates a large soft-tissue mass in the anterior superior 
mediastinum. The left anterior border of this mass 
is somewhat lobulated; no calcification is seen within 
it. In the frontal projection one can distinctly see 


Fioure 2. Right Anterior Oblique View of the Chest. 
The anterior aspect of the mediastinal tumor is indicated 
the arrows. trinsic pressure on the pane (si 

arrow) is probably caused by adenopathy. 

the aorta through the mass (Fig. 1). There is no 
calcification in the ascending aorta to suggest syphilis. 
The lung fields are clear and show no unusual seg- 
mental collapse. The left leaf of the diaphragm is 
abnormally elevated. There is a small amount of 
fluid in the left pleural cavity. The barium-filled 

reveals a small, smooth indentation in the 
carinal region (Fig. 2); this indentation does not 
look like the defect caused by the left main bronchus 
as it crosses the esophagus but rather has the appear- 
ance of enlarged lymph nodes. The wall of the esoph- 
agus at the level of the aortic arch is somewhat ir- 
regular and makes me wonder about the possibility 
of invasion. The cardiac shadow is not remarkable. 
If my old teaching is correct, an 
aneurysm of the ascending aorta does not present 
anteriorly on the left; it presents anteriorly on the 
right; if it is of the descending aorta it presents pos- 
teriorly on the left; therefore I should not wonder 
about syphilitic aortitis at all. 

The hoarseness and the restriction of motion of the 
left leaf of the diaphragm both imply invasion so that 
I shall assume that this was an invasive mass in the 


THE NEW ENGLAND JOURNAL OF MEDICINE 


March 24, 1955 


anterior mediastinum. The diaphragm was not fully 
paralyzed, for there was no paradoxical motion. The 
distended neck veins, of course, indicated pressure. 
I think that the invasive neoplasms to be seriously 
considered are those arising from structures in the 
anterior mediastinum — that is, the thymus and 
lymph nodes. Parenthetically, with this evidence of 
invasion, the only reason for operating on this patient, 
I assume, was to establish a diagnosis for the purpose 
of determining whether or not the tumor was radio- 
sensitive. It is quite obvious that this was not a sur- 
gically removable tumor. 

I think there are three reasonable possibilities that 
this tumor may have been: teratoma, thymoma or 
some form of lymphoma. Although it is reported that 
the outline of a teratoma is likely to be wavy — and 
it seems to me that Dr. Wang has pointed out a wavy 
line — I think that the likelihood of malignant tera- 
toma is not too great. It is a rare lesion. 


.. The second possibility — malignant thymoma — 
is also a very rare lesion, and although I cannot ex- 


clude it, I should prefer to choose the more common 
entity — malignant lymphoma. I do not know whether 
the palpable axillary and inguinal lymph nodes were 
large enough to be significant in a man who had lost 
50 pounds in weight. If they were large enough to 
contain tumor that would argue against thymoma and 
put the emphasis on lymphoma. Lymphoma is, I be- 
lieve, the tumor most likely to produce pleural fluid, 
but there was such a small amount of pleural fluid 
and enough evidence of pressure on the veins in addi- 
tion to invasion of the nerves that I think any lesion 
in the mediastinum could have produced the fluid. 
The important thing is to suspect that the patient was 
hoarse for an anatomical reason, to find out what that 
reason was and then to get a tissue specimen for ex- 
amination to decide whether or not the tumor could 
be affected by radiation, which I think is the only 
form of therapy that may have helped him. 


A Puysician: How often are malignant thymomas 
associated with myasthenia gravis? 

Dr. Benjamin CastLeMaNn: About 15 per cent 
of all the patients with myasthenia gravis have thy- 
momas; of the remaining 85 per cent about 75 per 
cent have hyperplasia of the thymus gland, and 25 
per cent a normal thymus gland. Of the 15 per cent 
with thymoma the majority have well circumscribed, 
benign lesions; a very small percentage have tumors 
that invade the surrounding tissue of the mediastinum 
and implant on pleura and pericardium. Thymomas 
do not metastasize outside the chest cavity. 

Dr. Grssons: Dr. Pittman, do you think you can 
rule out bronchogenic carcinoma? 

Dr. PrrrmMan: One can never rule out a broncho- 
genic carcinoma. Of course, this may have been car- 
cinoma, and the operation may have been a bronchos- 
copy. Against it are the facts that this was a fairly 
large lesion and that the physical signs were prob- 
ably not those of a closed bronchus. If there was a 
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closed bronchus, I should expect a greater contour 
of lobar collapse; this seemed merely to have the con- 
tour of a mass. 

Dr. Farane Matoor: Within the last six months 
a similar case was discussed. The patient had a medi- 
astinal mass, hyperglobulinemia and a hon white- 
cell count; the diagnosis was chronic infection. I 
wonder if there is anything in this case against such 
a diagnosis. 
Dr. Prrrman: We go over this whenever we see 
mediastinal masses. The only variation is whether 
they are in the anterior or the posterior mediastinum. 
I am firmly of the belief that whenever there is nerve 
involvement the lesion is not inflammatory. It is pos- 
sible that it was a chronic infection such as tuber- 
culosis or some exotic infection, but I think the bur- 
den of proof is on the physicians who assume that an 
invasive mediastinal lesion is inflammatory. 

A Pnrysician: Was a laryngoscopy done? 

Dr. CastteMan: No. 


Curmicat DiaGnosts 
Malignant tumor of mediastinum. 


Dr. Hexen S. Prrrman’s Diacnosis 
Malignant lymphoma of mediastinal lymph nodes. 


Anatomicat DiIAGNosis 


Malignant lymphoma, lymphoblastic type, of medi- 
astinal lymph nodes. 


Discussion 


Dr. CastLeMAN: This patient was referred to a 
surgeon with a diagnosis of aortic aneurysm. Before 
operation the patient was seen by one of the cardi- 
ologists. Dr. Friedlich, have you a comment? 

Dr. ALLAN L. Friepiicn: I saw the patient only 
briefly; Dr. Conger Williams saw him and noted the 
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and invading the aorta and other mediastinal struc- 
tures. The biopsy showed a malignant lymphoma, 
probably of the lymphoblastic type. I wonder now 
whether a biopsy of the axillary lymph node might 
have shown that. 

Dr. Prrrman: It depends on wi.at the lymph nodes 
were like. I have no idea from the protocol whether 
they were impressively enlarged lymph nodes or merely 
palpable ones in a man who lost weight. 

Dr. CastLEMAN: There were apparently palpable 
lymph nodes in both axillary and inguinal areas. 

Dr. Prrrman: Do you know whether they were 
hard or not? 

A Reswent Puysictan: I do not think they were. 

Dr. Prrrman: The first procedure that Dr. Ed- 
ward D. Churchill does when patients are presented 
at thoracic rounds is to feel their necks; that is almost 
the only examination that is ever made at the thoracic 
rounds. If there is a palpable lymph node above the 
clavicle that is at all suggestive of neoplastic disease 
the recommendation practically invariably is to biopsy 
that first. In the case under discussion there were en- 
larged axillary and inguinal lymph nodes on both 
sides, a normal abdomen and no enlarged lymph 
nodes in the neck. The suggestion to me as I read it 
was that a biopsy of an axillary or inguinal lymph 
node would probably have been unrewarding. In this 
case I gather that they may have been of diagnostic 

Dr. CastLeMAN: I did not see the patient myself. 
I think the surgeon was somewhat biased by the diag- 
nosis of an aortic aneurysm on entry, although the 
radiologist’s diagnosis was malignant tumor. 

Dr. Gissons: In our minds there was no consider- 
ation whatsoever of aneurysm. 


501 
distended neck veins, but no evidence of aortic re- 
gurgitation. 

Dr. CastL—EMAN: When the surgeon opened the 
chest he found an invasive, highly malignant, ana- 
plastic tumor extending over the anterior mediastinum 
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The funds awarded seem almost negligible in 
terms of the immense appropriations made each year 
both by the federal Government and by the larger 
national foundations, but the individual projects rep- 
resent aspects of scientific endeavor that are likely to 
be overlooked by those who make official grants and 
those who disburse money in the names of the Car- 
negies and Rockefellers. Thus, 25 medical schools in 
the United States and Canada received a total of 
$3,229,000 from the Markle Foundation, and the 
Commonwealth Fund made appropriations totaling 
$1,527,261 to projects in the field of medical educa- 
tion at 33 institutions. And the Markle Foundation, 
besides continuing its scholarships in investigation 
and clinical teaching, contributed to the program of 
research on medical students being carried out by the 
Association of American Medical Colleges; the Com- 
monwealth Fund extended its advanced fellowships 
in medicine and allied fields, enabling selected British 
and European nationals to advanced studies 
and to travel in the United States, and at the same 
time continued its support of such experiments as 
that of integrated teaching of the basic sciences (at 
Western Reserve and Harvard). Almost every phase 
of general medical research and teaching is included 
in the projects sponsored by the two organizations. 

The Markle Foundation and the Commonwealth 
Fund — and other associations like them — deserve 
to continue unimpeded their support of medical and 
clinical science. Recent excursions into anti-intellec- 
tualism by legislative and other leaders underline the 
grave threat to all forms of independent and creative 
thought, and ultimately to individual liberty itself. 
Perhaps it is not too much to hope that, in this 
newest of years, dedicated men will be permitted to 
pursue unhindered the efforts for which they are 
eminently qualified and whose results can be meas- 
ured only in terms of the general welfare of mankind. 
So long as scientific research and teaching can thus 
proceed, freedom of thought and action will not 
wholly perish from the earth. 


“TOBACCO ROAD” 


Tue journal Printers’ Ink for December, 1954, con- 
tains an analysis of the changing cigarette market by 
Harry M. Wootten, a recognized authority in the 
tobacco and related industries. The accompanying 
picture of Mr. Wootten shows him, appropriately 
enough, musing over those problems in a cloud of 
cigarette smoke. The analysis reveals a drop in ciga- 
rette sales during 1954 of 4.6 per cent below 1953 
and 6.4 per cent below 1952, but indicates that other 
factors than health publicity have contributed to the 
unit decline — from 435,000,000,000 cigarettes in 
1952 to 423,800,000,000 in 1953 and a mere 402,500,- 
000,000 in 1954. 

These nontoxic factors are listed as: a rise in the 
sale of “king-size” cigarettes, involving the selling of 
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fewer units for the same amount of tobacco; the de- 
cline in new smokers, resulting from a lower birth rate 
during the depression years; an increase in the tax sur- 
charge, and a drop in personal incomes in the first 
three quarters of 1954. It is considered significant that 
the falling off in sales began in the spring of 1953, 
whereas the health motif did not begin to affect the 
industry until the following autumn. 

That the health factor has had its effect is indicated 
by a spectacular rise in the demand for filter-tip ciga- 
rettes, based apparently on knowledge conveyed to the 
public that filters really do a certain amount of filter- 
ing, regardless of how protective the filtration may 
actually be so far as disease is concerned. the 
same line it is also significant that much of the recent 
cigarette advertising has been based on the use of filter 
tips — a tacit admission that something in the smoke 
may be better out of it. The report from Printers’ Ink 
is a sign of the times and gives plenty of indication 
that the smoking habits of a few nations at least are 
undergoing a minor revolution. 

The manufacturers of cigarettes, concerned as they 
must naturally be over the health of their fellow 
beings and the positive influence on it that has been 
attributed to their commercial activities, are unhap- 
pily also concerned with their responsibility for the 
maintenance of a huge industrial empire, on which 
many thousands of persons depend for their living. 
The original ctartied denial bey the 
of anything more toxic in their products than those 
elements that might cause an occasional subdued 
cough has apparently given way to a realization that 
where there is much smoke 


ated denials may backfire with a force equal to their 
explosive power, and that the only reasonable course 
to follow is to search diligently and conscientiously for 
the truth. 

If tobacco smoke can be cleared of any blame in the 
pathogenesis of human ailments, despite impressive 
statistical evidence that such genetic factors exist, it 
should be so cleared. Otherwise, the obvious duty of 
the industry is to find and remove the offending sub- 
stances if public confidence in the innocuousness of 


with the greatest freedom and without domina 


Evidence that the producers are prepared to do 

just this, if possible, is practically guaranteed by the 

personal reputations of the nine distinguished scien- 

tists who have consented to serve on the Scientific 

Advisory Board to the Tobacco Industry Research 

Committee, and by the recent statement of policy 

that has been adopted by the Board. According to 

this statement the Committee not only guarantees to 

scientists receiving grants the privil of working 

of 

any kind but also encourages them to exercise this 

freedom. It furthermore approves the initial presen- 

tation of research results in accepted medical and sci- 

entific journals and before accepted medical or scien- 
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tific societies, and the subsequent dissemination to the 
public of‘the conclusions reached. 

The Tobacco Industry Research Committee is to be 
congratulated on the of such a statement 
proposed by such a group. So long as these policies 
prevail, confidence in the scientific integrity of the 
pending appraisal is justified. 


S. G. & O. 1905 - 


Tue first number of Volume 100 of Surgery, Gyne- 
cology & Obstetrics came down from the bindery on 
January 1, 1955, like the Assyrian’s cohorts, gleaming 
in purple and gold, and the New England Journal of 
Medicine takes pleasure in paying its respects to the 
achievement for which the record stands. For with 
this issue the distinguished publication, so closely 
identified with the American College of Surgeons, 
starts celebrating its golden-anniversary year 

As if it were not enough for Surgery, ig Se 
& Obstetrics to be the most conspicuous example of 
successful medical j in America — whereas 
the Journal of the American Medical Association is 
but the child of its sponsoring association, the surgi- 
cal publication is the parent of its college — it is also a 
monument to the perseverance and acumen of a single 
man — its founder and for thirty years its managing 
editor. 
covers of the anniversary number by Loyal Davis, the 
present editor. In December, 1904, Franklin H. 
Martin invited certain of his former young associates 
to meet at his house on Lake Park Avenue, in Chi- 
cago, and there imbued them with the idea of a new 
surgical journal. Not only did they accept the idea, 
but each invested $500 in the enterprise and on these 
substantial shoestrings the periodical was put afoot, 

to Dr. Davis, the “blue journal of 
the post office on the first day of each month, come 
wind or rain or hail or Sabbath day, a record that 
other editors can only marvel at and hope some time 
to emulate. 

Surgery, Gynecology & Obstetrics, which soon be- 
came of international reputation, prospered to the de- 
gree that it was able to support financially the meet- 
ing of the Clinical Congress of Surgeons, in London, 
that was followed by the f ing of the American 
College of Surgeons in 1913. Not in all the years since 
1450 has the power of the press been more amply 
demonstrated! 


It is usually considered an act of courtesy, if 

' not of justice, for the editors of respectable pe- 

riodicals, when copying original articles from 

other journals, to acknowledge the source from 
whence they were obtained. 

Boston M. & S. J., March 29, 1855 


MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH 


DEATH 


THa — Eugene Thayer, M.D., of Wellesley, died on 
F ry 20. He was in his eighty-ninth year. 

Dr. yes seemves his degree from Harvard Medical 
School in 1892. He was formerly a member of the faculty 
of Tufts College Medical School. 
is survived by a daughter, a brother and two sisters. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


DISPOSITION OF SICK FOXES 
The Department of Public Health has issued the 


In recent items an erroneous impression has been 
created about the control of sick foxes. Although 
1abies in animals has not been reported in recent years 
in Massachusetts it has been reported in New York 
State. To identify rabies, the sick animals should be 
of Public Health therefore recommends that no at- 
tempt be made to handle a fox or to injure or destroy 
it if possible; an attempt may be made to trap a fox 
in an enclosed space such as a or barn. In any 
case one should get in touch with the local board of 
health or the Massachusetts S.P.C.A., which will 
promptly remove and care for the animal. Animal 
pets should be kept at home for at least two weeks in 
areas where sick foxes are found. 


INFANT DIARRHEA DUE TO PATHOGENIC 
ESCHERICHIA COLI 

The first isolation, in this state, of a pathogenic 
strain of Escherichia coli from a case of diarrhea in 
an infant recently was made. This stresses the need 
for diagnostic vigilance in all infant diarrheas. The 
strains of 055:B5, 0111:B4, 026:B6 and 0127:B8 
have only recently been found responsible for diarrhea 
in babies in this country, but already they are being 
identified as causes of outbreaks in hospitals. Their 
extreme infectiousness in hospital nurseries, coupled 
with a distressingly high mortality, should be kept in 
mind. It is highly important to detect these patho- 
genic organisms because they generally yield readily 
to the appropriate antibiotic therapy, especially neo- 


mycin. 
The Laboratory of the Massachusetts 


Diagnostic 
Department of Public Health is now prepared to iso- 
late and identify the four common strains 
of Esch. coli involved in cases of infant diarrhea. Early 
specimens are the most satisfactory, because then the 
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organism may be in almost pure culture, and treat- 
ment with specific antibiotics — which may be life 
saving — can be started promptly. Specimens should 
be sent in the usual enteric outfit, by special messenger 
when possible. The age of the patient should be 
plainly indicated, since serotyping of Esch. coli is per- 
formed in the Laboratory only on specimens from 
infants. 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR FEBRUARY, 1955 


RESUME 


= 
3 


CoMMENT 


Diseases below the seven-year median were chicken pox, 

diphtheria, fever, meningitis 
ing cou 

oo oo This is the lowest figure for this month 
since 

Diseases above the seven-year median were bacillary dys- 
entery, German infectious titis, measles, pneu- 
mococcal meningitis, mumps, poliomyelitis, salmonellosis and 
scarlet fever. 

Though bacillary dysentery, infectious hepatitis and sal- 
monellosis were above the seven-year median, all three were 
= their respective peaks reached last year at this 


the month of Febr measles reached an all- 

pneumococcal meningitis reported make 


Geocrapnuic DistrisuTion or Certain Diseases 
_ The following diseases were reported from the commu- 


n, 6; Waltham, 3; total, 9. 

itis, Newton, 1; pringfield, 1; Wal- 
: Wellesley, 1; Worcester, I; total, 5. 

wren infectious: Attle ; Auburn, 1 Belcher- 

10; Brockton, 1; Brookline 1’; Cambridge, 

13; Chelea, ; Chelsea Naval Hospital, 17; Chicopee, 1; 

vers, 2 ; t Bridgewater, 2 ; Fall River, 7; Hav erhili, 2: 


ae Lowell, 6; ‘Malden, 2; Mil- 


1; Natick, 3; Needham, 1 1; Newton, 2; 
Peabody, 1; Sterling, 2: 


2 
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3; Tewksbury, 1 LS 5 Warren, 1; Water- 

town, 1; Wellesley, 1; Weymouth, i; Wilbraham, 1; Wil- 

liamstown, 1; Worcester, 1 : total, ide, 

wee meningococcal : Marblehead, 1; Webster, 1; 
M 


engi Pfeiffer bacillus: Beverly, 1; Lowell, 1; total, 


" Meni tis, pneumococcal: Braintree, 1; Cambridge, 1; 
Haverhilt” 1: Lynn, Malden, 1; 1; Newton, 1; 


Worcester, 2: total, 9 


Meningitis, undetermined: pan ; Bedf 1; Fram- 
ingham, 1; Holden, 1; Pittsfield, 1; Spencer, 1; Weymouth, 
1; Worcester, 1; tota 8. 

losis: 2; Fall 

, 3; Lowell, 1 Maiden, 2; 

Pea 1; Salem, 1; Springfield, den, 1; Medford, 2: 
T id fever: Worcester, 1. 


Undulant fever: Winchendon, 1. 


BOSTON 
MEDICAL LIBRARY 


HISTORY OF SCIENCE 


Dr. George Sarton has written a new book on the 

i of science, A History of Science: Ancient sci- 
ence through the golden age of Greece (8°, cloth, 646 
pp. Cambridge, Massachusetts: Harvard University 
Press, 1954. $10.00), including medicine. The first 
part discusses the dawn of science, Egypt, Mesopo- 
tamia, dark interlude (including biologic and medical 
traditions), dawn of Greek culture — Homer and 
Hesiod, Assyria, Ionian science in the sixth century 
B. C. and Pythagoras; the second considers the fifth 
century, including Greek medicine and the Hippo- 
cratic corpus, and the last the fourth century, the 
natural sciences and medicine in Aristotle’s time. The 
text is written in the author’s usual comprehensive 
style and is well documented. 


CORRESPONDENCE 


YOO YOO 


To The Editor: 1 greatly enjoyed the article, “Yoo-Yoo’s 
Disease,” in the F of I should 
like to add the following footnote: 

In one of the ma of forensic in 
this country, the f custom exists: whenever the 
fortunate iged to A. diagnosis men. 
tioned in the article, he is with a yo-yo, which he 
with him like the famous albatross until 


El Paso, Texas 


A DEFENSE OF SODIUM DEHYDROCHOLATE 
To the Editor: The scientific value of medical litera- 
teaching and 


506 
Disease Seven-Year 
Chicken pox . 
Diphtheria . 
bite .... 
Encephalitis, infectious 
Granuloma inguinale . 
Hepatitis, infectious .. 
venereum ......... 
Meningitis, meningococcai ..... 
Meningitis, Pfeiffer bacillus 
Meningitis, pneumococcal 
staphylococcal . 
tis, streptococcal ..... 
Meningitis, ‘ 
Poliomyelitis 
Salmonellosis . 
Scarlet fever .. 
Syphilis ...... 
Tuberculosis, pulmonary 114 207 
Tuberculosis, other forms . 4 14 
Typhoid fever ................. 2 
all 
he can find a worthy successor. 
Frepericx P. Bornstein, M.D. 
n 
Diphtheria: Boston, 4. — 
We believe that it is an excellent idea to encourage young 
men (potential teachers) specializing in various fields 
medicine to present the results of their research and investi- 
gations. The advisers of research projects should review 
such as a thesis. If this procedure 
were followed, it would be beneficial to the training of fu- 
ture leaders in the field and would avoid confusion in the 


Vol. 252 No. 12 


Ba Ay Journal of Medicine. 
recent articles in the Journal need 


sub Coggins 
154, 195 1953), "and by and Morris 


represents a 
heart failure but admitted 


to the ital because of pain in of another origin This pa- 
tient was given a maxim yr lana C because 
of the cardiac status and, within an hour and a half, was 
given Decholin Sodium to test her circulation time. The ap- 
proach to treatment is not without criticism. There is no 
demonstration whether her tion was due to a 
further degree of cardiac failure, to the lanatoside C or to 
other factors in her physical sta urely, one cannot de- 
scribe the treatment, after the signs of shock, as being the 


“Cave Records of th General 


cine (ae: 195 1988), in particular the 
D. Littmann. 


Unfavorable criticism of an established product in papers 
of this caliber is unfortunate and costly both to the manu- 
facturer and to the clinician. Havi ares a s said to 
have come from the Massachusetts 


vised our fessional service tatives op at 
with use of Decholin for determining circula- 
tion time. 

We believe that the illustrations serve to indi- 


some are taken to im the discipline 
research fellows in relation to the handling of a re and 
presenting of papers, situations difficult to correct will 


R. L. Conxurn. M.D. 
Medical and Research Director 
Ames Company, Incorporated 
Elkhart, Indiana 


PLASMA-SALVAGE PROGRAM 


To the Editor: 
Supervision of the Red Grow Blood Program established 
ttee to promote the salvage lasma 
dated whole blood. This committee pat of 
liam Freeman, chairman, and Drs. Huston J. Banton and 
Johannes Ipsen, Je The Red Cross had for some time been 
sal from its outdated blood and sending it to 
Institute of Laboratories for processing 
into albumin and gamma , but only random amounts 
of hospital-drawn blood were sent to the laboratories. In 
addition many pints of outdated Red Cross 
4 by returned to Red Cross for salvage. 

ons Goreme t that as many as 19,000 pints 

of blood were outda ly in Massach the 


usetts, Plasma 
Salvage Committee was { ormed early in 1954. In the July 8, 


ine, a 
and an editorial were i to strengthen the work of 


factory. In the t-month period from through 
cember, were returned to the | usetts 


stitute of Laboratories 3: 3337 pints of whole blood and 
liters of plasm asma, representing the amount drawn from 1 
pints of blood, The equivalent of 3722 pints of whol 
was salvaged in addition to the amount salvaged y 


3k 


An important additional source “cae for the pro- 
gram is readily available in hospitals that utilize sudinenned 
red cells for transfusion in patients requiring low sodium 


iency. & benefits the pati 


The ultimate fate of the salvaged plasma be stated 
it is fractionated into serum bouts an 


is dis- 
as in 100-cc. vials each containing 25 gm. of albumin 
n solution. The immune serum globulin has alwa 


increased use for the 
— and poliom 
e subcommittee Ay. all er small 


blood banks, wheth 
or large, plasma from all outdated blood and 
all blood in which only the sedimented cells are used. Out- 
dated whole blood from the Red Cross should be returned 
to that organization’s blood center. Plasma or hospital whole 
blood sh should be sent promptly to the inetioute of Labora- 
tories, 375 South Street, Jamaica Plain, Boston 30, Massa- 
chusetts. The Institute will advise any hospital bank on the 
cal details of plasma aspiration. 
Marx Fatcon Lesses, M.D. Chairman 
i Committee on Blood 


BOOK REVIEWS 


Physiological Cardiology. By Arthur Ruskin, M.D., associate 
of internal University of Texas Medical 


eries.) 
Mastery of the contents of this monograph would 
the sundient of cardiovascular diseases a grounding in the 
fundamental of the circulation comparable to 
that from a “five-foot shelf” of textbooks on current medical 
literature. Not a word is wasted, and yet the volume is by 
no means a bare-bones syllabus. From its 167 references the 
author has condensed information that is mod and 


give to 


tion of the heart beat are dis- 
cussed, followed by chapters on congestive heart failure and 
on each of the major types of heart disease, with a final one 
on functional 


any physician who wishes to be i to find the 
tained in normal states. 


BOOK REVIEWS | 
minds of busy practitioners or clinicians who do not have || 
time, facilities or inclination to study the published work in 
— and accept the conclusions of such papers when 
of all the whole b 
_ Examination of these articles demonstrates that there is hemolysis and con re 
little in the facts presented to justify the titles of the papers ooued | by excessive age of the outdated blood (some of it 
or the conclusions drawn. Them three or four months old when shipped) or improper re- 
frigeration. All plasma shipped as such to the laboratories 
was completely usable, and none had to be discarded. 
It is estimated that fo salvage from both Red 
Cross and hospital-drawn results in the recovery of 
70 per cent of the outdated blood yey at State. The 
plasma-salvage program initiated by the usetts Medi- 
cal Society’s committee is now salvaging as much as the Red 
common medical practice for a patient 1 irdiac decor 
pensation. This is borne out by the clinical diagnoses at the 
was , and it is stat t the patient’s nomenon a plasma is in increasing the plasma 1 
could net be accounted for on an allergic basis. availak : lon atios 
Sanchez and Morris reported 4 cases taken from the files 
of the record library. om treating the pa- b 
tients. The facts presented do not justify the references to rum globulin, Doth Of which are free of hepatitis-produc- 
sodium dehydrocholate (Decholin), nor do they justify the ing virus. These are available for distribution without cost. 
Case 
discussion by L 
hought that Dech- 
bin had little to do with the case. review of the ma- 
terial presented with the other 3 cases certainly illustrates 
the need for clinical judgment in the management and treat- 
ment of each case. When untoward results are noted the 
results should not be attributed to one isolated factor. 
: 
Boston 
trations. Springfield, 1953. 
authoritative but also presents both sides of any still dis- 
puted area in cardiac mechanics. 
committee. Howaap B. Spracus, M.D. 


oseph Barcroft ries * By Kenneth J. Franklin, of the 
Meda of St. Bartholomew's Hospital. 
. with Oxford, England: 
Scien Publications; Springfield, Illinois: Charles C 
Thomas, 1953. 37s.6d. 


This book is the y of a t teacher of medical 
students. It stands wi ushing’s Cioeeste of Osler, and 
Fulton’s of Cushing. “The fame of many great teachers 
investigators can never be perpetua in a ——. 
cause the relevant — and facts necessary were 
corded by the subject himself or by a close relative or friend. 
Cushing kept a full ‘one careful diary; Barcroft’s biography 
was made possible by the painstaki k Lady 
Barcroft without which Franklin 


this book. 

Each year, ge Bree October and November of the Michael- 

land, held some 200 


exposition in these lectures that th 
themselves pupils of his concepts. 
count the numerous lectures —_ Cambridge 
fluenced, as well as interested, th 
Franklin’s account clearly brings out, oo 
this extraordinary ability as a teacher. In the 
many facets of his research and investigations are skillfully 
interwoven iy. the of the of 
tion. Barcroft wrote 310 pa on physiology yet kept 
remarkably clear of clec ysiology, which, under Adrian, 
up alongside his laboratory in the School of Physiology 


Franklin has covered well both the teaching and the in- 
vestigating side of Barcroft. Sir Joseph spent considerable 
time in the famous expeditions to South America, and their 
a makes interesting reading. He was an avid and 
chtsman in his younger days. His son, Henry, who 
looks like his father, has many of his mannerisms, and is 
also a splendid teacher, a competent well known 
investigator and a keen sailor. This part of story is 
over a bit. This reviewer, one of the admirin 
pupils during his Cambridge days, remembers well a cruise 
be th Barcrofts a nine-hour delay on a mud flat. 
Ail these hours sped by quickly in spite of a 45° list with 
story after story, discussion, and so forth led by Sir 


t in- 


theory 


e daring risks of his critical experimen 
body, are skillfully covered. 
home at 13 Grange dy 5 Cambridge, a countless 


visits of scientists of the world so liked 
the hospitality that reciprocation inevitably followed. 
The crofts were a. well traveled couple, and few medi- 


cal centers esca is contribution to mutual in- 
ternational adietendion and friendship in the field of sci- 
ence from country to country is emphasized by the 
biographer and, in a sense, highlights, why Barcroft was so 
universally liked. 

This book, for those who never met Barcroft, makes in- 
teresting reading. For those who knew him it will afford 


even greater 
Rosert S. Scuwas, M.D. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, and 
this listing must be as a sufficient return for the 
courtesy of the sender. 
interest will be reviewed as ts. Additional infor- 
mation in regard to all listed books will he gladly furnished 


on request. 
ge, Dermatological tment, and 
yor ospital and edical Col- 


lege, yy Hospital for Diseases 


THE NEW ENGLAND JOURNAL OF MEDICINE 


series, 8° cloth, 338 
pp., with illustrations. New York: Paul B. Hoeber, 
porated, 1954. $12.00. 
The first volume of this valuable series was published in 
1949. This new volume includes various dermat 
Lists of references are appended to the papers, there is 
a good index. The printing was done in Great Britain. The 
series is recommended to all medical libraries to derma- 


Plague. . Pollitzer, M.D., formerly of the Division of 
and Health Statistical 


Health i. 8°, cloth, 698 pp. 
Geneva: World Health Organization, 1954. $1000. (0 (World 
Health Monograph No. 22.) 

The last publication in English of a comprehensive char- 
acter on the plague was written in 1936 by Wu Lien-teh et 
al. The material in some parts of this had become so 
obsolete it was decided to publish a number of studies in the 
Bulletin of the World Health Organization. They began in 
November, 1951, and were completed in Sepeunben 1953, 
The studies have been revised and brought 4. to date and 
are now issued in the form of a book. The text is compre- 
hensive, covering all aspects of the subject, including history 
and distribution, the bacillus, imm , pathology, 
nosis, hosts and insect vectors, clinical aspects, epidemiology 
and control and prevention. The annexes present a list of 
reservoirs and vectors of the and a chapter on the 
Extensive lists of a 

e chapters; there is a good index, a 
ishing is The recommended al medical 
libraries and to all 


Management and Union Health and Medical Programs. By 
Margaret C. Klem; and F. McKiever, United 
States ent of Health, Education and Welfare 

lic 216 of ww Health. 8°, 
paper, fas tes Govern- 
ment 31 $1.00. (Public Health Service 
Publication Oo. 


or unions, or “or join 
is the third in a series on health and medi ot pupions te 
industrial workers. The previous publications dealt with 
services available to within the organization. The 
ma is divided into five sections: development of man- 
agement and union extent of union 
and types of benefits; program characteristics; administra- 
tion and financing of programs under collective bargaining ; 
and selected programs, outlining eleven ms of various 
types. Forty appendixes of a documentary character are ap- 
to the text, and there is an extensive bibliography. 
should be in all public-health collections. 


Fluid and Electrolyte Therapy. By Franklin L. Ashley, M.S., 
M.D.., assistant professor of surgery, Universi ity of California 
Medical Center, Los Angeles; Horace G. Love, M.D.., 
Dallas, Texas. 12°, cloth, 72 pp. Philadelphia: J. B. Lippin- 
cott, 1954. $3.00 

This primer intended for medical students and hospital 
house officers presents the fundamental principles of the 
oiien. The material was originally publi in the Ameri- 
can Practitioner and Digest of Treatment and is here re- 
printed in compact form. 


Muscular Contraction. By M. 
Laboratory General 


American Lecture Series.) $6.50 
The author discusses and 


508 ee March 24, 1955 
He therefore introduced into physiology about 3000 youn 
EEE 
niversity 
gium. & , cloth, pp., with illustrations. 
Illinois: Charles C Thomas, 1954. (Publication No. 144, 
the literature on the 
chemical composition of the m cell and the physico- 
chemical — of muscular contraction. There is a bibli- 
ography of 764 references and a good index. 


Vol. 252 No. 12 
Coronary Heart Disease in Young Adults: A multidiscipli- 
Whe study. with the ia Gertler, M.D.; and Paul D. 


ions. Cambridge 
1954. ( Published for the Fund} $5.00. 
Wena be was carried out at the Massachusetts 
General Hospi group of well known re adults 


onthe Terman Miles man nity femininity 


coronary-artery 
patients do not differ from those in older persons, that to 
ma 
rticulas ible and that the disease involves an 
only in cholesterol but also in uric 
inted out thet the serum total choles- 


BOSTON CITY HOSPITAL 
Hovse Orricers’ Lectures 


The House Officers’ Association, Boston City an nee 
announces the following schedule of lect to be presen 

ity Hospital, at 7 p.m. on the 

March 29. Certain ts of > Pestesls. Dr. 
Herrman Medical : 

il 5. Dr. William Parsons. University 

of { Medicine. 

April 7. of Endometrial Carcinoma. Dr. Ar- 
thur Hertig, Medical School. 

12. Causes and any ee t of Hypona 

Dr. Maurice B. Strauss, Boston University School aa of Medi 


cine. 
April 14. Medical Physics and the Neo-Atomic Age. 
iti A. Schu- 


ca ield Duncan, 


tric Cancer, to Incl End Results. Dr 
Memorial emorial Hospital for Cancer, New York 


TUFTS MEDICAL ALUMNI DINNER 


The annuai dinner meeting of the Tufts Medical Alumni 
Association will be held at t 


M. Hayman, Jr., Fre R. Crane. 

The members of the dinner committee are Drs. William 
E. Browne, Christopher J. ncan, Harry Blotner, Ber- 
nard Appel, John Cauley, John Conlin, Elizabeth DeBlois, 
E. Porter J » M. Morrison, 
and George W. 


HARVARD MEDICAL SOCIETY 


A meeting of the Harvard Medical Society will be held 
in the vor Jimmy Fund Building, 35 Fly Street, 
Boston, April 26 at 8 p.m. 

The am will be ted by the 
tories and 


ital, and the Children’s Cancer Research Foun- 


dation, with Dr. — Farber presiding, and is as follows: 
Observations iral Agents Recovered from Patients 
with Measles. J John F. Enders. 


Studies on the Formation of the Fine Structure of 
Myelin in Embryonic Tissues. Betty Ben Geren. 


ental Adrenal and Pitui 
Experim 


Some Chemicals and Anti- 


INDUSTRIAL-HEALTH CONFERENCE 


An industrial-health conference, sponsored by the Ameri- 
can Association of Industrial Dentists, American Association 
of Industrial Nurses, American Conference of Govern- 
mental Industrial Hygienists, American Industrial Hygiene 
Association and Industrial Medical Association, will be held 
Memorial Auditorium, Buffalo, New York, April 23- 


ACADEMY OF PSYCHOSOMATIC MEDICINE 


A meeting of the Academy 
will be held tthe: Plara Hotel, New York City, October 


SYMPOSIUM ON TUBERCULOSIS 


The fourth annual symposium for general practitioners 
on tuberculosis and other chronic pulmonary eoness, Spee 
sored by the American Trudeau Society, Saranac edi- 
cal Society and Adirondack Counties Chapter of the New 
York State Academy of Gener. will h 
Saranac Lake, New York, July 11-15. tem 


approved e American 
for wae A hours of formal credit. 


UNITED STATES PUBLIC HEALTH SERVICE 
MEDICAL-OFFICER EXAMINATIONS 


A itive examination for appointment of medical of- 
Service will be held at various places throughout the country 
on June 7, 8 and 9. 


pplications may be obtained from the aan Division of 
Personnel, Public Health Service Health, 
Education and Welfare, Washington 25,D.C., before May 6. 


J. Lerman, M.D., S. A. Levine, M.D., H. B. Sprague, M.D., ee 
2° r. Fran ry, Assistant Secretary Defense, wi 
speak on the topic “Medical Education in National De- 
fense,” and Rear Admiral Bartholomew W. Hogan, Surgeon 
General of the United States, will ide and speak. Amon 
and the 
e clini- 
trol is not the limiting factor, but that the int tion 0 
the serum a is important; in the series of cases studied 
there seemed to be no connection with the ingestion of die- 
a ere are indexes of names and subjects. € : mT 
shouldbe’ all collections on the heat 
NOTICES 
BETH ISRAEL HOSPITAL COURSE ee 
A refresher course in clinical medicine for general prac- 
titioners will be offered at the Beth — —- 
$250 (July, stip’ of uromycin. John M. Craig and Jack Metcoff. 
a teaching fund. Further information may be obtained from A a of 
Dr. Nathan Sidel, Beth Israel Hospital, 330 Brookline 
Avenue, Boston 15, Massachusetts. hiesiichiaalenaailialidia 
macher, erate of Vermont College of Medicine. 
April 26. Studies on pe pe og Antibodies. Dr. 
Ernest Witebsky, University of Buffalo School of Medicine. 
April 28. Acute Pericarditis: Diagnostic problems. Dr. 
W. A. Sodeman, University of Missouri School of Medi- 
cine. 
May 3. Physiology of Portal pean. Dr. 
Charles Child, Tufts College Medical School. 
nutrition as a Clinical Problem. Dr. ; ali 
efferson Medical College. 
Goiter. Dr. E. B. Astwood, Tufts 
College Medical School ee 
May 19. Role of Proteins in Sanger. Dr. Warren H. 
Cole, University of Illinois College of Medicine. 
24. Diagnostic Value of of Heart 
Sou and Pulsations. Dr. William Dock, State Univer- 
sity of New York College of Medicine. 
" " tment of Gas- 
ordon McNeer, 
City. 
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CONGRESS OF NOBEL PRIZE WINNERS 


The fifth congress of Nobel Prize Winners and the second 
to feature the winners in chemistry will be held in Lindau, 
sem ig jy 10-16. Among the participants will be Dr. 
Georg V. Hevesy, Stockholm, Dr. L. Huzicka, Zurich, Prof. 


W. M. Stanley, Berkeley, Dr. Artturi I. Virtanan, Helsinki, 

Prof. Harold C. Urey, Chicago, Dr. Richard Kuhn, H 

berg, Sir Robert Robinson, Oxford, Dr. H. Staudinger, Frei- 
‘ Hans v. H Dr. Werner 


burg, Dr. . Huler-Chelpin, S ’ 
Heisenberg, Géttingen, and Prof. Fritz Lipman, Boston. 


FELLOWSHIPS IN MULTIPLE SCLEROSIS 
Society has established a 
related 


‘ ing doc Septem- 
ber 1 to Dr. R. Wainerdi, Medical Director, National 
~ a ay Sclerosis Society, 270 Park Avenue, New York 17, 
New 


SOCIETY MEETINGS AND CONFERENCES 
mo ae Postgraduate Medical Institute. Page 451, issue of 
Maw. Engineering Center Training Programs. Page 
Magcu Heart Asociation (Kidney Section). Page 
Nnen 28-30, Consultation Clinics for Crippled Children in Masa- 

. Boston City 


30. Tufts Medical Alumni Dinner. Page 509. 
30-June 15 Boston State Hospital. Psychiatry Seminars. Page 
461, issue of Mare 

1. American 


Apa 6—May 25. Lahey Clinic Lectures. Page 461, issue of March 17. 
7-9. Course in Obstetrics and Pediatrics. Page 
Massachusetts Society for Research in Prychiatry. Page 679, 
Aran 13. Chelsea Soldicrs’ Home. Page 329, issue of February 24. 
Aran 13. New E ° i i i Massa- 


Health-Education Conference). Page 922, issue of November 

. Massachusetts State Society of Medical Technologists. 
461, issue of March 17. 
m 23-29. Industrial- 


h 17. 
+t. American Psychosomatic Society. Page 286, issue of 


May 6-8. Student American Medical Association. Page 461, issue of 


May 13 and 14 Association for Cleft Palate Rehabilita- 
tiow, Page 461, issue of March 17. 

May 17-19. Medical Society. Annual Meeting. Hotel 

— Fae American College of Cardiology. Page 414, issue of 
May 23-27. American Trudeau Society. Page issue of March 17. 
June 5 and 6. Boned of 
tion. 


794, issue of November 4. 
» 8 and 9. United States Public Health Service Medical-Ol. 
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uty 11-15. 509. 
eth tel Grune, Pop 50. 
and Rehabilitation. Page 157, issue of J 27. on 
Octoner 23-27. American I 
ona > nstitute of Dental Medicine. Page 414, 
Novemner 6-13. Second International Congress of Allergology. Page 
157. issue of ey 27. 

VEMBER 9-21. 
Association. Boston. 
CALENDAR For THE Weex BEGINNING THURSDAY, 
Marcu 31 

Tuurspay, Maacn 31 

Case Presentations. Clinic. Joslin Auditorium, 

ew 

*8:45-9:45 a.m. Cardiac Grand nds. Jimmy Fund Building. Chil- 
dren’s Medical Center, 35 Binney hey 
*9:65- 00:68 a.m. Surgical Rounds. Sherman Auditorium, Beth Israel 
*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 
*10:00-11:00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 


10:30-11:15 a.m. Lecture om Diabetes for Doctors and Patients 
a Member of the Joslin Clinic. Joslin Auditorium, New 


*11:00 --12:00 m. Thoracic Conference. Neoplasms. 
Dr. "Harrison Black. Main Amphitheater. Peter Bent Brigham 
*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 


um, 
*11:00 a.m.-12:30 p.m. nd Clinic (Physical Medicine and Reha- 
ilitati Service). Boston City 
*12:00 m.-1:00 Conference. Sherman Auditori- 
um, Lsrael 
*12:15-1:15 p.m. Tumor Clinic. Dr. Botsford. Amphitheater, Peter 
*4:00-5:00 ha ae Seminar. Burnham 
: :00 p.m. ° Memorial for 
Children (Burnham 4), Massachusetts General Hopia 
*8:00-8.45 Case Presentations. 
om. Clinic. Joslin Auditorium, 
*9:30-11:30 a.m. Medical and Surgical Grand Rounds. Drs. George 
*10:00 a.m. Tuberculosis Surgical Clinic. South End Health Unit, 
10:30-11:15 a.m. Lecture on Diabetes for Doctors Patients 
a Member of the Clinic. Joolin Mere 
*11:00 a.m.-1:00 p.m. Medical Grand Rounds. Dr. Proger and Staff. 


Auditorium, New England Center 
*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 


Aran. 2 
. Case Presentations. Joslin Clinic. Joslin Auditorium, 
Hospital. 
Anesthesia Conference. Dr. Etsten. Pratt Lecture 
Pratt Diagnosti 


(Concluded on page xxx) 
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limit 
to multiple sclerosis and the Sas diseases. 
Postdoctoral research fellowships aff a basic stipend 
of $4000 to $5000 per year. 
Persons classified as scholars of the Society will receive 
from $6000 to $8000 per year. 
Applications may be made at any time. Awards will be 
announced in June and December. Applications must be —————_— -—-——_-- 
Deaconess Hospital 
h). P 
= 1. ‘New England Society of Anesthesiologists. Page 289, issue of 
17. 
ay nt 7. Middlesex South District Medical Society. Postgradu- 
ate Course. Page 758, issue of October 23. 
Apa 418. Hartiord Medical Society. Page 289, issue of February 17. 
Apatt 5. Microcirculatory Conference. Page 289, issue of February 17. 
Apart 6 and 7. American Heart Association. Page 371, issue of March DrOOKIING. 
*1:30 pm. Tumor Clinic. Mount Auburn Hospital, Cambridge. 
*2.30-9:00 p.m. New England Society of a re Bigelow 
Amphitheater, Massachusetts General Hospital (afternoon ses 
sion) and Library, Harvard Club, 374 Commonwealth Avenue, 
Boston session). 
*4:00-5:00 p.m. Child Psychiatry. Burnham Memorial Hospital for 
Children (Burnham 4), Massachusetts General _ = 
= *4:00-10:00 p.m. Alcoholism Clinic. By _ ~~ nt. Washingtonian 
setts Memorial Hospitals and Beston University School of Medicine. . Hospital, 41 Morton Street, Jamaica in. 
Arriu. 21 and 22. New York Academy of Medicine (Eastern States 8:15 p.m. American Psychiatric Association (Massachusetts District 
Saturpay, 
*8:00-8: 
Aram 25-30. American College of Allergists. Page 462, issue of New 
March 17. *8:00-9:( 
Apri 26. Harvard Medical Society. Page 509. Hall, 
Arai 28-30. American Goiter Association. Page 329, issue of Febru- *8- 30-10 
ary 24. *9:00-10 
30. of Medicine at New York City. Stearns Auditorium, New England Center Hospital. 
age , issue o ruary 17. 10:30-11:15 a.m. Lec iabe by 
Aran. 30. Phi Delta Epsilon Fraternity. Graduate Club of Boston. a of the A. 
Page Deaconess Hospital. 
Ma 10:30 a.m.-12:00 m. Middlesex South District Medical Society. 
A Postgraduate Course. Medical and ae Cee in 
stetrics. Drs. Duncan E. Reid, C. Si Burwell and James 
— Margaret Jewett Hall, Mount Auburn Hospital, Cam- 
11:00 a.m.-12:00 m. Hematology Clinic, Dr. William Dameshek. 
Pratt Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 
:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems. 
June New Englard Deaconess Hospital. — 
Gicer Examen *8:30-9:30 a.m. Clinic by Entire Staff and Anesthesia Staff. 
Junsz 21-25. National Association for the Prevention of Tuberculosis. New Cheever Amphitheater, Dowlng Building, Beston Clty Hes 
uty 10-16. Congress of Nobel Prize Winners. Notice above. Pe 


